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Abstract. Enterprise architecture (EA) can be used to bridge the gap between business and IT. In Finland, the Finnish public sector has adopted the EA as a methodology to create interoperable and efficient IT systems that enable and support the new ways of working needed to increase public sector productivity. An essential and unavoidable phase in developing such IT systems is the phase of public procurement. We took a sample of public sector call for tenders and analyzed them in order to find out, how the newly adopted EA methodology and framework manifests itself in the public procurement documents. Additionally, we discussed the potential benefits of the EA methodology to the procurement phase of the IT system development. The results looked promising as the EA was prominent in several of the call for tenders. The documents gave insight into the different ways with which the EA methods may aid the procurement.
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1   Introduction
Enterprise architecture (EA) can be described as “the organizing logic for business processes and IT infrastructure reflecting the integration and standardization requirements of the company’s operating model.” [11] The EA methodology has been taken into use also in the public sector in several countries [3, 8]. The interoperability requirements and the strive for centralized IT governance have been the motivations in adopting the EA methodology in the Finnish public sector organizations [12]. The Finnish Ministry of Finance passed a legislation in 2011 mandating the use of EA in the whole public sector IT function in Finland. 
The public procurement of IT systems is an essential part in realizing the architecture decisions and plans. Every information system purchased by the public sector authorities must undergo the public procurement process under the EU rules 13]. The procurement of the IT systems has received public criticism due to the failed public sector information system development projects that have been in the news also in Finland. The development of the information systems is thus under scrutiny of the authorities [15]. Much of the critic is focused on the fact that the information systems are not interoperable. Furthermore, system maintenance costs are spent on integrating the systems into each other.
Because the rationale for adopting the enterprise architecture methodology include the needs of standardization and integration, the EA methodology should have something to offer also in the procurement phase of the IT system development. Thus, we took a sample of public IT system call for tenders, and analyzed them in order to find out, how the newly adopted EA methodology and framework manifests itself in the procurement documentation. These findings can help to develop the public IT procurement as well as the enterprise architecture work in the Finnish public sector. Additionally, the findings can be useful also in other nations, where the use of EA is under consideration or underway.

This paper is organized as follows. First, a brief introduction to the Finnish public sector EA and public IT procurement is presented. Second, the research setting and methodology is described. Then, the findings are listed. The paper ends with discussion and conclusions.
2   Background

2.1   Procurement of public IT systems
Public procurement is used to acquire goods and services to governmental and public organizations, such as municipalities. The goals of the public procurement are to use the public funds to acquire goods in impartial, transparent way so that the procurement effectively uses the different possibilities available in the market [12].

The call for tenders in the public procurement must contain enough information for the potential suppliers so that they can make competitive bids. Essential part of the call for tender is the requirements specification attached to the call for tender. Research has shown that producing the documentation for the public procurement is a demanding task. It is a difficult task to specify the requirements for an information system in an open bid [9]. The use of Enterprise Architecture has been a solution for some of the problems as the EA could harmonize information systems and thus reduce the need for producing documentation for procurement by enabling the re-use of documentation created [7]. Interoperability of IT Systems has been one of the main rationales for adopting EA methodology in Europe and USA [2].
2.2   Enterprise architecture in Finland
The Finnish Enterprise Architecture framework is presented in the national enterprise architecture framework recommendation called JHS-179 [4]. The recommendation is about to become a public ICT standard, and the legislative work is currently under development. It will be mandatory for the public sector ministries and organizations to make their own enterprise architecture descriptions, as mandated by the Act on the Direction of Public IT Governance that came into effect on September 1st, 2011. Thus, Finland has adopted a model where the use of EA framework in the public sector is enforced by using legislative and normative means. 

The Finnish national EA framework is based on simplified TOGAF9 framework [14]. The EA governance model has been developed separately but the governance model does not yet have a recommendation status. The framework consists of the four architecture areas – business, data, application and technology architecture – and the concept of current as-is and the desired to-be architectures. The JHS-179 gives recommendations on how to create and describe the enterprise architecture descriptions of the organization with notations like BPML and ArchiMate. The JHS-179 framework has been further developed an amended with the Kartturi framework [5]. 
2.3   Procurement of IT systems in Finland

The Finnish government and its institutions spend annually approximately 650 million EUR for purchasing IT systems and services. Of these costs around 500 MEUR are used to purchase services, and roughly 150 MEUR to purchasing or leasing devices [10]. When the wages and other costs are added, the information management takes roughly 1.5% of all governmental spending in the year 2011. 

All public IT projects are subject to the public procurement method as mandated by the EU rules [12]. The only exception for this rule are the small procurements under the threshold of 30 000 EUR. Thus, the successful public procurement is one of the key elements in creating information systems that enable the government to increase its productivity.
3   Research setting and methodology
The goal of the study is to find out, how the newly adopted EA methodology and framework, JHS179, manifests itself in the procurement documentation. The public procurement documentation was selected as the target of analysis. The public call for tenders are publicly available and they represent a sample of all IT development work currently ongoing in the public sector. The research hypothesis is that if the EA development work is ongoing in the public sector, it should be visible in the call for tenders. Furthermore, the public procurement is the mandatory step in realizing the planned Enterprise Architecture of the public organization.

The public tenders were collected from the Finnish national procurement portal, Hilma
. The calls for tenders were first filtered by their CPV-code [1], in this case the CPV code division 72000000-5, whose subcategories contain all the IT services purchased by the government. This leaves the call for tenders containing only hardware out of the analysis, as well as very specialized equipment that are not listed under the IT services code. 

Content analysis was selected as the research method [6]. The time period in which the calls for tenders were collected was from October to November 2012. In this period of time 35 calls for tenders were collected and analyzed. After the analysis the conclusion was made that adding more call for tenders to the analysis was not necessary.
3.1   Analysis framework

In the research the existence of Enterprise Architecture is researched from two viewpoints. Firstly, the explicitly mentioned terms related to the Enterprise Architecture are noted. Examples of these are terms from the Enterprise Architecture Framework such as different architecture areas or other terminology directly from the JHS-179 framework. Terminology may be also images and flowcharts, when it is evident that the structure given in the EA recommendations is used. 

Secondly, if the EA-specific terminology or methodology is not present, the four architecture areas (business, data, application, and technology) and the notion of the as-is, to-be and transition phases is noted. 
If an architecture area was mentioned by name in the call for tenders, it was interpreted as addressed. If the EA framework and methodology was not used, the existence of a named area was interpreted from the call for tender. If the it contained explanations or requests about what the system under procurement is intended for, who are the users, or what kind of processes will be served with the system, the business architecture were considered as present. Data architecture was considered present if the call for tender contained entity relationship models, or either concept-level or detailed explanations of the data that the system will be processing. Application architecture was present names of the systems with which the system under procurement will be integrated with were mentioned or similar information of the application architecture of the purchasing organization was present. Finally, technology architecture was interpreted to be present, if technologies were named or requirements about the technology environment of the system were present.
The existence of as-is and to-be architectures were interpreted to be existing either when the specific terms were used or when there was a presentation of the current state of the IT systems or the state of the system after the procurement and implementation, respectively. 
3.2   Selection of the call for tenders
In the first phase the call for tenders were briefly analyzed. In this point it was found that not all of the calls for tenders were fit for the content analysis. Thus, the first task of the analysis was to select the call for tenders to the content analysis phase.
The total count of call for tenders collected during the period of October and November of 2012 was 35. One of the calls for tenders was for licenses of a specified computer program, even though such kind of procurement does not directly fit the selected CPV-code. There was one call for tender, subject of which was a framework agreement containing security apparatus and services. As the purchasing organization was different than the actual end users, the call for tender was left out of the analysis. Two of the calls for tenders were asking for work resources with only a brief description of the task at hand, and it was not possible to evaluate the existence of enterprise architecture from the documentation included in the call for tenders. Finally, there were six calls for tenders that documented such a limited view for the system under the procurement that the content analysis could not be made from the documentation attached.
Thus, the total number of tenders that could be analyzed using the analysis framework was 25. 

4   Findings
4.1   Enterprise architecture framework in CFTs
The existence of the enterprise architecture framework is summarized in the Table 1. 

In the procurement process the suppliers have a chance to present questions to the purchasing organization. The answers to these questions are published to all interesting parties, often publicly. These answers were also included in the analysis when they were publicly available.
The term architecture was mentioned in the call for tenders in various contexts. Architecture could mean the inner software architecture of the system under purchase – such as the tools used in the development, multi-tier architecture of the system or the use of Service Oriented Architecture (SOA). In those cases where the Enterprise Architecture framework was used the architecture terminology was more consistent across the different call for tenders. In these cases it was considered whether term architecture in the call for tender encompasses all the enterprise architecture areas, only one of them or if the term was used in a completely different context that did not have connection to the enterprise architecture framework.
The existence of different architecture areas are presented in Table 2. The technology architecture was most prominent in the call for proposals. The frequency with which the other architecture areas existed in the call for tenders was roughly the same, and approximately half of the existence of technology architecture.
Table 1.  The existence of EA terms and different enterprise architecture concepts in the call for tenders.
	Element
	Count

	Analyzed call for tenders (CFT)
	25

	CFTs that used EA framework or terms
	6

	CFTs with business architecture concepts
	12

	CFTs with data architecture concepts
	9

	CFTs with applications architecture concepts
	11

	CFTs with technology architecture concepts
	21

	CFTs with as-is architecture concepts
	4

	CFTs with to-be architecture concepts
	5


Table 2.  The existence of EA architecture areas in the different call for tender groups
	Architecture area
	CFTs with EA
	CFTs without EA
	Total

	Business architecture 
	5
	7
	12

	Data architecture
	4
	5
	9

	Applications architecture 
	5
	6
	11

	Technology architecture 
	6
	15
	21

	As-is architecture 
	3
	1
	4

	To-be architecture
	4
	1
	5


4.2   Call for tenders using the EA framework
There were six (6) call for tenders out of the 25 that used the terminology of the Finnish national Enterprise Architecture framework. When analyzed, these call for tenders clearly formed two distinct approaches on how to use the EA methodology in the documentation.

In the first group of call for tenders using EA framework, the framework was used in the call for tender structure. This was the case in four out of the six calls for tenders using the EA framework. Typically this was done in the requirements specification annex of the call for tender. This meant that the structure of the requirement specification was directly borrowed from the EA framework, and the requirements specification was structured in the way presented by the public recommendations. Some of these call for tenders used the amended Kartturi framework.  By using the framework and accompanying material the different architecture areas are automatically included. In addition, the distinction between the as-is and to-be architectures were presented.
In the second group of call for tenders the EA framework was referenced by attaching the enterprise architecture documentation of the organization to the call for tender. This was the case in two calls for tenders. In these cases the architecture documentation was partial and contained high-level principles governing the IT systems of the organization, including the system under procurement. The actual requirement specification was a separate documentation that was not linked to the EA documentation. The architecture principles were tentative and the supplier could make own interpretation of the principles. 
4.3   Call for Tenders without Enterprise Architecture Framework
The call for tenders that did not have any reference to the Enterprise Architecture framework still often had the same elements in the call for tender than the ones using the EA framework. The technology architecture was usually clearly presented. In most cases the technology architecture part included operating systems requirements, identity management systems, and integration principles such as use of SOA technologies and so on. The supported browsers and client environment were also mentioned often.

The other architecture areas were addressed in only half of the call for tenders when compared to the technology architecture.  The existence of different architecture areas depended heavily on the type of the system under procurement. If the call for tenders was crafted so that it expected tenders of productized solutions, such as servers or software products, typically technology and application architecture was most often present. Business and data architecture were mentioned only few times.

On the other hand, if the system under procurement was expected to be tailor-made software solution, or at least the project involved custom software development, the business and data architectures were most often present. In these cases the application and technology architectures were less prominent in the call for tenders.
5   Analysis

5.1   The role of the Enterprise Architecture in the Call for Tenders
There was a clear distinction with the call for tenders that actually used the EA framework in the requirement specification of the system and the call for tenders that only referenced higher level architecture principles of the organization.

The calls for tenders using the enterprise architecture framework as a structure show that the EA methodology and structure is suitable for also other purposes than the organization’s enterprise architecture generation. The EA methodology produces clear specifications where the different aspects of the procurement can be systematically and consistently addressed. In these cases the EA terminology is an elementary part of the requirements specification structure in the call for tender.

One of the most problematic issues is related to the interpretation of the architecture guidelines. Is the guideline mandatory one that has to be followed, or can the supplier deviate from the guidelines if the supplier can produce rational arguments that support the deviation? In case of a public procurement this is an elementary distinction – in the former case if the supplier can not show that it can follow the guidelines, the supplier is ruled out of the competition. On the other hand, if the guideline is not mandatory, how will the different options be evaluated and ranked? 

If the EA principles and documentation is merely attached to the call for tender, they still provide valuable information about the organization’s structure, roles, data and IT environment. In this case the role of the EA documentation in the procurement is purely informational. It gives insight to the supplier of the organization’s infrastructure and future development. If the organization making the procurement wants to favor those solutions that are most compatible with the organizations enterprise architecture, the scoring mechanism for the procurement must be created carefully.
5.2   Benefits of the Enterprise Architecture in call for tenders

Several benefits of the EA methodology can be seen from the call for tenders. Firstly, the enterprise architecture framework can be used as a checklist for the call for tender. If the enterprise architecture framework is used, all the different architecture areas are automatically addressed. The enterprise architecture documentation can also be used as informative documentation, whose role in the call for tender material is to bring background information of the organization to the supplier.

Secondly, the EA framework forces the organization making the procurement to specify the current status of business processes, processed data, information systems and used technologies both currently and the desired state of the respective areas in future. This element was often lacking in the call for tenders that did not use the EA architecture. Table 2 shows that the concepts of as-is and to-be states is not intuitive if the EA methodology is not used. There was only one call for tender without that did not use the EA framework, where the distinction between those two states was described. This can be seen also from the questions that the suppliers presented to the buying organization. A few times the questions included an enquiry of whether this is a replacement purchase or a completely new system. This information would be readily available, if the enterprise architecture descriptions of the organization would be present.

The role of the EA framework in creating common terminology and vocabulary to the procurement of IT systems can also be raised. The call for tenders using the EA framework used much more consistent vocabulary and terminology, e.g. in the context where the term ‘architecture’ was used, when compared to other call for tenders. This could help also to bridge the terminology gap between purchasing organization and the suppliers participating in the procurement.
6   Discussion

The research question was, how the newly adopted EA methodology and framework manifests itself in the procurement documentation. The simple answer to this question is yes – several call for tenders directly used the national public sector EA framework published 18 months prior to the collection of the data. There was large variation in the usage of the EA architecture. It cannot be deduced from this material, whether the reason is the different pace with which the organizations adopt the EA framework, different organization models of the EA development or some other reasons not yet detected. In order to find this out from the call for tenders, enough material should be collected so that there would be several calls for tenders from every major public body. Another possibility to approach this question is by either interviews or surveys targeted to the public sector officials.
An interesting finding is that EA is most beneficial in the procurement as a tool. Merely attaching the current EA documentation of the organization is not sufficient to fully describe the wishes and goals of the purchasing organization. One aspect here may be that the call for tender is written by the officials responsible for the purchase, whereas the organization’s enterprise architecture can be developed by a separate group of enterprise architects. This is an interesting fact that can be researched further by interviews or questionnaires.

Another fact affecting the usage of EA architecture could be the nature of the procurement. It could be argued that when the stakes are high and the system under purchase is expensive (e.g. several million EUR), also the procurement is under much more scrutiny and more time is spent in making the requirements specification. However, the material in this study does not immediately support that because there were quite small call for tenders (estimated or expected value under 100 000 EUR), where the EA framework was still successfully used.

Finally, it could be interesting to find out, how the EA framework fits different kind of procurement types. In the sample there were IT systems that are deployed in-house and whose ownership will be transferred to the buyer (custom-made software), systems that are bought as licenses and also purchases of SaaS-model services. All of these have different implications to the enterprise architecture of the organization.
7   Conclusions
Much of the development of the public sector work and processes is done with the aid of information systems. The new information systems in the public sector increase the productivity, provide transparency to the administrative processes and enable the citizens to interact with the public sector officials. The implications of the information technology to the public sector administration are becoming visible as the public sector launches new e-government services that ease the routines of both officials and customers of the public sector.
Essential part in the gaining of these benefits is that the information systems must be developed so that they serve their purpose, offer satisfactory usability, and assist in creating new ways to interact between officials and citizens. This has been one of the key rationales behind the adoption of enterprise architecture methodology in Finland. Still, the implementation of the EA principles is not enough – the information systems must go through the procurement phase so that the end result of the information system acquisition is the one that was desired in the first place.
This research shows that the EA methodology has much to offer to the public IT systems procurement. Already in the early stages of the adoption of EA methodology the benefits can be observed from the call for tenders. The analysis made in the research helps to identify the areas where EA methodology could be used more in the future. This could be done by collecting the new ideas and experiences and distributing them in the public sector officials involved in the public IT procurement.
The research also raises new questions. What are the reasons behind the variations of EA methodology usage? Can it be attributed solely for the different phases with which the organizations conduct their EA work, or are there other reasons behind the differences? The research can be extended both in time and in scope. The same analysis can be repeated in order to find out, whether the assumption of different phases of EA adoption is correct. Furthermore, the size of the sample was too narrow to make any definite conclusions about the rate of EA adoption. The research could also be linked to research of public sector procurement made in other countries.
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