
Introduction

With the increasing amount and importance of

information in business processes, IT is no

longer a “supporting actor”, but rather a crucial

enabler for economic success. This is especially

true for the financial industry, where IT has not

only created new back office and front office

capabilities in recent years, but has also led to

significant reductions in operational cost (Berger,

2003; Ho and Mallick, 2010). Due to these facts,

we are currently performing a multiparticipant

case study that examines contemporary

approaches to IT architectures in German finan-

cial institutions. Our objective is to evaluate the

interaction between business and IT and to

assess the impact of state-of-the-art IT archi-

tecture paradigms on this relation.

Organization of the Study

To date, we have conducted interviews with

four representatives from two organizations.

Both organizations are private German banks

with more than 10,000 employees globally. The

interviewees from the first organization have

leading positions in the IT infrastructure group

of their company, while the interviewees from

the second organization are enterprise archi-

tects. This article presents our key findings to

date. Further interviews are planned for the

next months in order to validate and extend the

results. The basic structure of our case study is

summarized by the research framework in

Figure 1, which also served as guideline for

creating the interview questionnaire. The

framework is divided into two major cate-

gories. The first category deals with IT archi-

tecture in general and addresses the two

aspects of IT architecture as a task (i.e., the

procedures involved in creating an IT architec-

ture) and IT architecture as a result (i.e., the

outcomes of aforementioned procedures). Our

focus lies on elucidating the mutual influence

between business and IT. The second category

deals with the status quo and impact of three

specific IT architecture paradigms. Specifically,

we selected Service-Oriented Architecture (SOA),
Grid Computing, and Cloud Computing. The

objective is to assess the impact of these para-

digms on the banks’ IT architectures. Figure 2

shows how the interview results were evaluated.

Following the transcription of the interviews,

all relevant statements were assigned codes

representing individual elements of the research

framework. For the actual analysis and com-

parison of the interviews, we applied the “Pattern

Matching” method (Yin, 2003). This means that

the findings of all research aspects are com-

pared to each other and the final results are 

recorded in this text. A comprehensive com-

parison of these results with the theoretical

research foundations in the form of current 

literature will follow once all interviews have

been completed.

Case Study Findings

In the following, we will present the key re-

sults of our case study, structured along the

previously outlined research aspects. 

IT Architecture as a Task – While organizations

are increasingly pursuing process-orientation

in their IT architectures, the traditional silo

model is still structurally dominating. That is,

the IT architecture is vertically organized along

individual business lines or departments, rather

than horizontally spanning these units. An

important reason can be the lack of a central-

ized instance that may provide architectural

guidance across business domains. In practice,

the degree of cooperation between different

business lines and the IT departments often

depends on experiences and contacts from

previously conducted projects. An additional

observation is that the business architecture

trails the IT architecture in terms of maturity,

and processes are often best understood by the

IT side, rather than the business side. The gen-

eral concept of “business (architecture) driving

IT (architecture)” is often inverted in practice

not only due to aforementioned reason, but

also because the introduction of a new tech-

nology triggers novel business opportunities

(such as in the case of Grid Computing, which

permitted more extensive risk analysis and

potentially more complex financial products).

In this context, another important perception is

that certain business lines, most notably

investment banking, drive the IT architecture

by serving as early adopters of certain para-

digms and technologies. These frontrunners

subsequently create synergy effects for other

business lines. The question of whether a spe-

cific business line serves as early adopter,

rather than early or late follower, with respect

to a certain IT architecture paradigm is largely

determined by economic constraints, such as

cost pressure. Because business lines at least

partially pursue different agendas in terms of

IT architecture, there is little evidence for neg-
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ative side effects, i.e., the technological choices

of one business line restricting other business

lines or the whole organization.

IT Architecture as a Result – The current

degree of business/IT alignment is perceived

as good among our interviewees. Cost pres-

sure and integration issues are main inhibi-

tors to further improvement. Standards and

policies comprise a substantial part of the IT

architecture process. They are often deter-

mined by regulatory requirements rather than

just technological considerations. Both stan-

dards and policies serve as rather abstract

guidelines across all business lines. In con-

trast, the application of architectural patterns

largely depends on the respective require-

ments of individual business lines. For

instance, the SOA paradigm plays a significant

role in the retail and investment banking sector

due to its multi-channel orientation and flexi-

bility. However, because of performance rea-

sons, its applicability is limited in domains

where real-time capabilities are required. As a

consequence, selected architectural principles
(such as loose coupling and encapsulation),

rather than whole architectural patterns, are

utilized. A big challenge in a steadily grown IT

architecture is complexity. Banks are trying to

alleviate this problem through increasing stan-

dardization, which subsequently leads to a

more homo-geneous IT landscape with a

smaller portfolio of utilized products and tech-

nologies, or structured complexity manage-

ment. There is agreement that the role of IT is

still increasing in financial institutions, which

raises the requirements toward IT flexibility

and performance.

Service-oriented Architecture – The general

notion of service-orientation has been around

for more than a decade in both interviewed

organizations. Encapsulation, loose coupling,

the use of service contracts, and business-ori-

ented design are seen as key characteristics.

To date, SOA has been implemented in a signif-

icant share of the IT systems, mostly applying

web-service technologies. SOA is generally

seen as “key architecture” and indispensable

concept to deal with heterogeneity in the IT

landscape. How-ever, the implementation

process has not stretched to all core systems

and business domains. The general applicabil-

ity of SOA is limited by performance issues and

existing software platforms, such as SAP ERP

systems. The key benefits of SOA are seen in

data consistency, redundancy reduction, and

the ability to formulate service contracts. The

reduction of development time and the ability

to reuse (IT) artifacts across parts of the organ-

ization are also perceived as benefits. However,

contrary to our initial expectations, the actual

rate of reuse for individual components (i.e.,

services) has not been significantly improved

by the introduction of SOA. One reason may be

the persisting tendency among software devel-

opers to reimplement rather than reuse exist-

ing components. This also seems to be reflect-

ed in the observation that SOA requires

increased communication between service

providers and service consumers. An impor-

tant inhibitor to the application of SOA is seen

in a lack of off-the-shelf products that imple-

ment existing SOA standards. Additional chal-

lenges concern the integration of legacy sys-

tems into an SOA. Lastly, security is an impor-

tant concern. The general feeling is that the

issue has been insufficiently addressed by IT

solution providers and research so far. In con-

trast to the essential idea of process orienta-

tion, SOA is often employed in a rather isolat-

ed, projectbased manner. Thus, cost savings

are hard to quantify, which makes it difficult to

argue for the introduction of SOA from a cost

perspective. However, it was observed that

business lines which aggressively pursued SOA

in the past were currently realizing benefits

from it.

Accordingly, the general fitness of SOA for the

financial industries remains unquestioned.

Notable exceptions concern business lines

relying on performance-critical applications. 

Grid Computing – Grid Computing has been

employed by the participants of our case study

for more than five years. The introduction was

primarily driven by a sharp decline in hardware

prices and the increasing popularity of the

Linux operating system. The extension of scal-

ability to a logical network of nodes, resulting

in the possibility to parallelize and thus speed

up tasks, is seen as key characteristic. A major

benefit of Grid Computing concerns the possi-

ble time reduction in performing certain tasks

or, alternatively, the ability to perform more

complex tasks within a specific time frame.

Furthermore, Grid Computing allows for easy

adaptation of the IT environment to fluctuating

performance demands at significantly lower

costs than traditional monolithic solutions

(commonly referred to as scaling out vs. scal-
ing up). With respect to the hardware aspect of

Grid Computing, managing and cooling many
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thousands of computers in a data center is

seen as a practical challenge. At the same

time, the integration of existing heterogene-

ous resources, such as desktop computers, is

found rather impractical due to a high degree

of management overhead. The most impor-

tant disadvantage of Grid Computing, how-

ever, concerns the fact that a special type of

software application is required that can be

split up into small work packages for each

node. This problem is further elevated by an

insufficient support for parallel programming

in current software development tools. As a

result, Grid Computing is specifically suited for

specific application scenarios, such as exten-

sive risk calculations within the investment

banking business lines. In these domains, Grid

Computing, for instance, allows for the appli-

cation of more complex financial models, ulti-

mately resulting in more competitive pricing

within the market.

Cloud Computing – While Cloud Computing

encompasses concepts from diverse well-

developed fields of IT, the paradigm as such has

gained momentum only recently. The ability to

purchase computing resources, rather than

providing them in-house, constitutes an impor-

tant characteristic. Cloud Computing also

resembles many of the features of Grid

Computing, but adds a virtualization layer on

top of the actual hardware systems. Cloud

Computing is currently being employed by only

one of the organizations in our study. The dom-

inant aspect is the purchase of external com-

puting resources, primarily software function-

ality in the form of Software as a Service

(SaaS). Cost reductions constitute the most

important benefit, because Cloud Computing

reduces the need to operate and maintain a

large data center and introduces the ability to

reuse existing software components. In addi-

tion, the reduction of latency can be a major

benefit. If a Cloud provider has superior con-

nectivity, e.g., with a stock exchange, this may

yield significant competitive advantages in cer-

tain processes. On the negative side, security is

a major concern, triggered by various laws and

regulations in the banking industry. This, most

notably, concerns the transmission of data

across geographical boundaries and the shar-

ing of data with external parties. An additional

drawback in Cloud Computing is the inability to

determine the future development and life

cycle of a (software) product. Cloud Computing

seems to offer significant potential to the

financial industry across all business lines.

However, its actual application is still compli-

cated by security and compliance issues.

Conclusion and Outlook

In recent years, new IT paradigms have recur-

ringly promised to alleviate various short-com-

ings of IT. With respect to the participants in

our case study, however, it is safe to conclude

that none of the included three paradigms has

had revolutionary effects on IT architecture.

Each paradigm has rather brought evolution-
ary changes. An important finding is that indi-

vidual business lines, rather than the company

as a whole, adopt IT paradigms based on their

specific requirements. In this process, certain

sections – such as investment banking – regu-

larly serve as frontrunners. This has a positive

impact for the technological followers within

an organization. Another major finding is that

business lines or companies as a whole adopt

selected architectural principles (such as loose

coupling from SOA), rather than the complete

paradigms. For that matter, it seems that the

most useful parts of both SOA and Grid

Computing have now been put to use by finan-

cial institutions. Cloud Computing is receiving

increasing attention lately and offers signifi-

cant potential to the financial industry, given

that the security and compliance concerns can

be efficiently addressed. 

The findings presented in this report will be

further validated and extended in additional

interviews in the next months. Additionally, an

extensive comparison with the research foun-

dations will be conducted and best practices

will be inferred from our findings.

References

Berger, A. N.: 

The Economic Effects of Technological Progress:

Evidence from the Banking Industry.

In: Journal of Money, Credit, Banking, Vol. 35

(2003) 2, pp. 141-176.

Ho, S. J.; Mallick, S. K.:  

The Impact of Information Technology on the

Banking Industry: Theory and Empirics.

In: Journal of the Operational Research Society,

61 (2010) 2, pp. 211-221.

Yin, R. K.:  

Case Study Research. SAGE Publications Inc.,

Thousand Oaks, United States of America, 2003.

* IBM Deutschland GmbH

08 efinancelab | quarterly 04 | 2010

Figure 2: Methodical Evaluation Process

Research Foundations

Status Quo and Impact of
IT Architecture Paradigms

Derivation of Results

Pattern Matching

Condifikation

Transcription

State-of-the-Art Paradigms

SOA Grid Cloud

IT Architecture in General

As a Task As a Result


