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Abstract 

The increased popularity of collaborative projects, such as integrated project deliveries and project alliances, has 

created a need to develop new methods to manage integration between project parties in infrastructure and 

construction industry. One such integration mechanism is Big Room, which means that project members are 

colocated to design and work on a project as an integrated team in a common working environment. In Finland, the 

concept of Big Room has been applied in several project alliances, but experiences about the concept have been 

dissenting. Big Room has been experienced to increase integration between parties, but also take too much time from 

Big Room participants. 

 

The aim of this Master’s Thesis is to find out, how the concept of Big Room should be adjusted in project alliances 

of different complexity. The study is a constructive research, which aims to present a model which can be used to 

define Big Room practices in project alliances. To accomplish the objectives of the research, three research questions 

are set to direct the study: 

1. How can Big Room be defined? 

2. What is the influence of project complexity factors on the concept of Big Room? 

3. How should the design and implementation of Big Room activities be adjusted in project alliances? 

 

In the beginning of the research, literature related to project alliancing, Big Room and project complexity are 

presented. Theoretical framework creates a basis for data analysis. The study indicates that people, physical space 

and technology create a foundation for Big Room concept, which aims to share and generate project-specific 

information. Results illustrate the impact of several factors related to project complexity and lifecycle on Big Room 

activities. In Finland, daily colocation of project team in Big Room environment has not been possible in most cases, 

because people are usually working on several projects at the same time. Additionally, involvement in Big Room 

environment is restricted by geographical dispersion of project parties. Despite the fact, that modern communications 

technology enables virtual participation, virtual tools are utilized slightly in Big Room activities in Finland. 

Generally, virtualization demands a large use of 3D-modelling and active use of virtual communication tools. The 

research indicates that careful planning and facilitation of Big Room activities are a requisite for valuable 

collaboration. Profitable collaboration in a common working environment demands also the definition and 

implementation of several managerial processes during the project lifecycle. 

 

This research provides comprehensive description about the elements of the Big Room concept which should be 

noticed in designing and implementation of Big Room. Prior researches have not defined the Big Room concept at 

that level. Results of the research are applicable to different project alliances, in which the common target and 

openness are central. In the adjustment of the concept to other procurement forms, influencing factors should be 

studied further and procurement form specific process of adjustment should be created. 

Additional Information 

Key words: Project alliance, Big Room, integrated project team 
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Tiivistelmä 

Yhteistoiminnallisten hankkeiden, kuten integroitujen projektitoimitusten ja projektiallianssien, lisääntynyt suosio 

on luonut tarpeen kehittää uusia hankkeiden osapuolia integroivia toimintamalleja infrastruktuuri- ja rakennusalan 

hankkeissa. Yksi integroinnin malli on Big Room-toiminta, jossa projektin osapuolet kokoontuvat suunnittelemaan 

ja tekemään töitä samaan työtilaan. Suomessa Big Room-toimintaa on hyödynnetty useissa projektialliansseissa, 

mutta kokemukset toimintamallista ovat olleet kaksijakoisia. Sen on koettu lisäävän integraatiota hankkeiden 

osapuolten kesken, mutta myös vievän liikaa aikaa siihen osallistuvilta henkilöiltä. 

 

Tämän diplomityön tavoitteena on selvittää, miten Big Room- konseptia tulisi sopeuttaa kompleksisuudeltaan 

erilaisissa projektialliansseissa. Työ on konstruktiivinen tutkimus, joka pyrkii esittämään mallin, jota voidaan 

hyödyntää Big Room- käytänteiden määrittämisessä allianssihankkeissa. Tavoitetta varten tutkimukselle on asetettu 

kolme tutkimuskysymystä: 

1. Mikä on Big Roomin määritelmä? 

2. Mitkä kompleksisuustekijät vaikuttavat Big Room konseptiin? 

3. Miten Big Room-toiminnan suunnittelua ja toteutusta pitäisi sopeuttaa projektialliansseissa? 

 

Tutkimuksen alussa esitellään kirjallisuutta liittyen projektialliansseihin, Big Roomiin, sekä projektien 

kompleksisuuteen. Teoreettinen viitekehys luo pohjan aineistoanalyysille. Tutkimus osoittaa, että ihmiset, fyysinen 

tila sekä teknologia luovat edellytykset Big Room-toiminnalle, joka tähtää projektikohtaisen tietämyksen jakoon ja 

uuden tietämyksen generointiin. Big Room-toiminnan toteutukseen vaikuttaa kuitenkin useita eri tekijöitä projektin 

kompleksisuudesta ja elinkaaresta johtuen. Tutkimuksessa ilmenee, että Suomessa kokoaikainen yhteistyö Big 

Room-tilassa ei ole usein mahdollista, sillä useat projektissa työskentelevät henkilöt tekevät samanaikaisesti töitä 

useille eri hankkeille. Lisäksi Big Room- toimintaan osallistumista vaikeuttaa toimijoiden laaja maantieteellinen 

hajaantuneisuus. Vaikka nykyteknologia mahdollistaa etäosallistumisen, virtuaalisuutta ei ole hyödynnetty 

hankkeissa kovinkaan paljon. Yleisesti ottaen virtuaalisen Big Room toiminnan edellytyksenä on laaja 

tietomallinnuksen käyttö, sekä aktiivinen kommunikointi hankkeen osapuolten kesken. Tutkimuksesta käy ilmi, että 

Big Room sessioiden huolellinen suunnittelu ja fasilitointi ovat edellytys arvoa tuottavalle yhteistyölle. 

Menestyksekäs työskentely yhteisessä työympäristössä vaatii myös useiden erilaisten johtamisprosessien 

määrittämisen ja täytäntöönpanon hankkeen aikana. 

 

Tämä tutkimus antaa kokonaisvaltaisen kuvan Big Room- konseptin elementeistä, jotka pitäisi huomioida toiminnan 

suunnittelussa ja toteutuksessa. Aiemmat tutkimukset eivät ole määritelleet konseptia tällä tasolla. Tutkimustulokset 

ovat yleistettävissä erilaisissa projektialliansseissa, joissa yhteisen tavoitteen näkeminen ja avoin toiminta ovat 

keskeisissä rooleissa. Muihin hankemuotoihin sovellettaessa hankintamallista johtuvia tekijöitä tulisi tutkia ja luoda 

hankemuotokohtainen prosessi Big Room -konseptin sopeuttamiseen.  

Muita tietoja 
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LIST OF ABBREVIATIONS AND DEFINITIONS 

Integrated Project Delivery (IPD) 

A project delivery approach, in which joint risk sharing between project parties is 

emphasized. Project parties form a joint project organization which urges people to work 

as an integrated project team to reach joint objectives. 

Project Alliance 

A project procurement form, in which project parties conclude a joint alliance agreement. 

In a project alliance, parties have a joint commitment to project objectives and financial 

incentives are used to encourage alliance participants to close collaboration and 

integration. 

Collaboration 

Joint working in which two or more people are working together on the same thing. 

Collaboration exists especially when close co-operation requires joint intellectual 

endeavor. Collaboration improves productivity and profitability by decreased lead time 

of the project. 

Big Room  

An integration approach to manage integration in projects. Big Room refers to way of 

working rather than a place to work. 

Big Room activities 

Things which are done in Big Room environment. Activities means all operations and 

processes, which are needed to implement successful working in Big Room environment. 

Big Room environment 

Physical or virtual surroundings in which project parties are working together. Physical 

Big Room environment means the space which includes people and required technology. 



 

Virtual Big Room environment means the web-based platform, which enables 

virtualization of collaboration which has been originally conducted in physical 

environment. 

Big Room session 

A planned and facilitated event in Big Room environment (e.g. workshop) which has a 

clear object. Separate Big Room sessions can be organized in parallel when each session 

is concentrated on a specific issue. 

Building Information Modelling (BIM) 

An intelligent 3D model-based process which contains all information related to the 

project plan, design and construct, and provides tools and methods to manage 

construction process as well. 

Concurrent engineering (CE) 

Also known as simultaneous engineering, which emphasizes the parallelization of 

working. CE is used to design and develop project objectives with simultaneous tasks, 

rather than consecutively. 

Virtualization 

Creation of a virtual version of something to reach computer-generated simulation of 

reality. 
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1 INTRODUCTION 

1.1 Background 

In construction industry, a wide array of researches has illustrated challenges which lead 

to project failures, such as cost overruns and delays. In Finland, troubles of recent and on-

going public infrastructure and construction projects have awakened construction 

specialists, researchers, policy-makers and citizens to discuss how the construction 

industry could be developed. In March 2017, Finnish government published a report 

which revealed that Finnish infrastructure and construction projects financed by the 

country fail in general (Virtanen 2017). In the report, Virtanen (2007) illustrated 

challenges behind the failures, which were mainly result from poor project management, 

yet also from inappropriate procurement forms. Thus, few researchers have suggested 

that large, complex projects would be conducted by project alliancing (e.g. Virtanen 2017; 

Lahdenperä 2009). 

In Finland, collaborative forms of procurement have been examined and tested since the 

beginning of the 20th century. Initially, collaborative procurement forms, such as a project 

alliance and an integrated project delivery, have been developed to manage complex 

projects by a joint project organization and commercial incentives (e.g. Ross 2003). Since 

financial incentives are tied to project performance, the procurement form encourages 

project participants to collaborate for joint objectives (Lahdenperä 2009). Additionally, it 

enforces people to estimate project cost and benefits realistically, as underestimated cost 

and overestimated benefits have been examined to be a trigger for project failures (e.g. 

Virtanen 2017). Project alliancing fosters innovativeness by close integration and 

collaboration, which have impacts on project performance as well. Thus, the role of 

integration management between project participants become particularly emphasized. 

For instance, Hietajärvi et al. (2017), highlighted the importance of organizational and 

relational arrangements to manage inter-organizational integration in project alliances.  

Finnish project alliance organizations have utilized the concept of Big Room as an 

organizational integration mechanism to improve integration between alliance 

participants. Generally speaking, Big Room means that project participants assemble to 



11 

 

 

co-operate, collaborate and integrate with each other in a common project office, Big 

Room environment. The concept of Big Room comes originally from American Integrated 

Project Delivery- approach (e.g. Cohen 2010), which emphasizes the collaboration of 

project participants to achieve joint objectives, yet the Australian Jim Ross (2003) 

suggested also, that the alliance project team should work as a co-located team in a 

common working environment. Close co-operation and face-to-face communication in 

Big Room environment without long e-mail threads has been found to enhance 

communication and enable quick information sharing among project members. Thus, the 

project performance can be positively affected by Big Room approach, in terms of high 

level of design integration and innovativeness, for example. 

However, the concept of Big Room is not established either in literature, or amongst 

people who have been involved to work in Big Room environment. For instance, some 

participants have considered the concept of Big Room to be a waste of resources. On the 

other hand, the others are totally convinced of such way of working. However, positive 

experiences about Big Room in Finnish project alliances have indicated that the concept 

of Big Room can generate valuable innovations and solutions. For instance, Big Room 

activities related to Tampere Rantatunneli Highway Project enabled the project 

participants to generate significant innovations in terms of cost-reduction (Finnish 

Transport Agency 2014). Due to redeeming features of the Big Room concept, 

professionals of construction industry are highly interested to find out, how should the 

concept be carried out successfully in different projects.  

Earlier studies (e.g. Hietajärvi et al. 2016) and experiences of project alliance participants 

have indicated that some factors have impact on the successful implementation of Big 

Room. Although Big Room activities are generally considered productive way to 

collaborate and integrate with others, already the first project alliance in Finland, faced 

problems to implement Big Room activities successfully (Hietajärvi et al. 2016). For 

instance, geographical dispersion of parties caused troubles to gather all key participants 

to Big Room environment as often as would have been useful. Additionally, several 

characteristics of a project impacted clearly on which kind of Big Room practices are 

functional in a certain project alliance. These characteristics can be interpreted to be the 

factors which causes complexity in projects. The project complexity has been studied to 
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have a significant influence on managerial issues in projects (e.g. Baccarini 1996) and 

therefore, the project complexity impacts also on the integration management, which is 

partly managed by Big Room activities in project alliances. Additionally, the project life 

cycle has discovered to have an influence on the objectives of Big Room. Thus, it can be 

concluded that the progress of the project and the fluid project complexity define how 

Big Room activities should be carried out during the life cycle of a project alliance. 

1.2 Research objectives 

This study aims to find out how the concept of Big Room should be adjusted in project 

alliances of different complexity. Due to the comparatively new and unknown concept to 

integrate and collaborate, the very first objective of this study is to explain what Big Room 

is. Owing to challenges to co-locate project teams fully in a certain Big Room 

environment in Finnish construction industry, Big Room has been applied in different 

projects without consistent guidelines of adjustment. Thus, empirical research aims to 

find out how the concept of Big Room has been carried out in Finnish projects. Then, the 

factors influencing the adjustment of Big Room activities are analyzed. As a constructive 

research, the final aim is to provide a description of the Big Room adjustment process 

that can be utilized in real life. Three research questions are set to direct the research 

towards final results. Research questions and short descriptions about the objectives are 

presented next: 

RQ1. How can Big Room be defined? 

The objective is to define elements which are essential for Big Room and build up a 

framework of the Big Room concept, which are not presented earlier. For the definition, 

prior researches related to Big Room will be reviewed and empirical observations will be 

analyzed based on the definition which will be build up by literature research. 

RQ2. What is the influence of project complexity factors on the concept of 

Big Room? 

The aim is to find out how Big Room is influenced by the project’s complexity factors. 

To find the answer to this question, complexity factors will be researched by literature 
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review and empirical data will be analyzed in terms of recognition of influencing factors. 

After that, influences of complexity factors are analyzed against the concept of Big Room. 

RQ3. How should the design and implementation of Big Room activities be 

adjusted in project alliances? 

This research question aims to find out how Big Room activities should be adjusted in 

project alliances of different complexity. Addition to literature review and empirical 

analysis, RQ1 and RQ2 provide bases to answer to third research question.  

1.3 Research process 

The research process started from the background study which aimed to become familiar 

with collaborative procurement forms, to which project alliancing belongs. After the 

background study, the research objectives and research questions were formatted. The 

literature review is composed of reviews of project alliance researches, studies related to 

Big Room, co-located team working, and project complexity literature. The project 

alliancing literature is reviewed to gather the understanding about the need of close 

collaboration and integration between project alliance parties, which is the main aim of 

the Big Room concept. Additionally, some literature related to co-located project teams 

are reviewed to form comprehensive understanding about elements which are essential in 

terms of project team co-location. Furthermore, the project complexity literature is 

reviewed and several complexity models are presented to describe how complexity 

characteristics of the projects can be classified for the definition of managerial issues. 

Since the elements of Big Room are not comprehensively described on the literature, 

empirical research was conducted to increase understanding about the key elements, but 

also to illustrate Big Room practices in Finnish project alliances. Empirical research was 

carried out by a survey, interviewees, observations and a workshop. Based on the 

literature research and an empirical analysis, discussion aims to provide a description of 

the process which will illustrate how Big Room activities should be adjusted in project 

alliances which varies in terms of project complexity. As a conclusion, key results and 

some managerial and theoretical implications are presented. Furthermore, the research is 
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evaluated in terms of validity and reliability and some recommendations for future 

research are provided. The research process is described in Figure 1 below. 

 

Figure 1.  The structure of the research presents the research process. 
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2 LITERATURE REVIEW 

The literature review provides a theoretical overview about theories and prior researches 

which are utilized in this research. The literature related to project alliancing frames the 

research to examine a Big Room as an integration mechanism in a project alliance, 

because different procurement forms have particular characteristics which have impact 

on integration management. Prior studies related to the Big Room are reviewed and 

studies about co-located project teams are utilized in the determination of elements which 

characterize the Big Room concept. Project complexity literature provides prospects how 

complexity factors impact the Big Room. Figure 2 illustrates the structure of the literature 

review. 

 

Figure 2.  The structure of the literature review. 

2.1 Project alliance 

Alliancing is categorized into three major types by scholars: partnering, strategic 

alliancing and project alliancing, which differ from each other in terms of duration of 

relationship, and desirable outcomes of alliance in general (e.g. Hauck et al 2004). These 

alliancing concepts differ from each other in terms of agreement, duration and objectives, 

for instance. In a strategic alliance, parties engage to share their resources to achieve 

common goal, yet each party maintain its independence during the alliance. Partnering is 
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a strategic relationship between two or more organizations, which based on respect, trust, 

and integration. The concept of project alliancing is based on British Petroleum’s (BP) 

development of a new approach to manage projects in the beginning of 90s’ (Knott 1996). 

The main drivers for developing a new contracting approach, project alliancing, were 

increased costs and inefficient management of the contractual interfaces, which had led 

to major difficulties in terms of project profitability. The main objective of the new 

approach was to manage projects by developed integration between project parties which 

was realized by the support of a client, a joint project organization and financial incentives 

(Knott 1996). Since the outstanding results of the BP’s use of project alliancing as a 

relational contracting method, project alliancing has been refined and used in several 

countries and organizations (Sakal 2005). Project alliancing has been used to complete 

unique projects successfully in different industries: oil and gas field, private and public 

civil works, and commercial building sector, for example (Sakal 2005). Lahdenperä 

(2009) described a project alliance as a procurement method which is intended for risky 

and challenging projects. 

2.1.1 The definition of project alliance 

In the project management literature, project alliancing has been studied by several 

scholars. Walker et al. (2001), described a project alliancing concept as a partnering-type 

relationship in which parties have a joint commitment to project goals and financial 

incentives, which are used to encourage teams to achieve project success together. 

According to Peters et al. (2001), a project alliance is a legally enforceable agreement 

formed between the client, consultants and contractors to achieve a specific goal in which 

e.g. risk allocation and incentives are used to encourage cooperation between parties. In 

2002, Walker et al. emphasized high level of mutual commitment demanded in project 

alliances. Ross (2003), presented a project alliance as a consortium “where an owner (or 

owners) and one or more service providers work as an integrated team to deliver a 

specific project under a contractual framework where their commercial interests are 

aligned with the actual project”. Hauck et al. (2004), described a project alliance 

agreement as a legally binding and enforceable contract that utilizes drivers which 

stimulate and encourage project participants to support and cooperate with one another. 

According to Sakal (2005), project alliancing is a compensation model that demands 
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collaboration, cooperation, and “best-for-project” mindset between project participants to 

achieve outstanding project outcomes. 

Elements of a successful project alliance 

Kwok and Hampson (1997) named interdependence, cooperation, communication, and 

joint problem solving as dimensions to describe independent variables of strategic 

alliances, which are applicable to project alliances as well. Though individual 

organizations have varied their own forms of alliance contracts from project to project, 

according to Thomsen et al (2009), some basic principles hold up in each project alliance: 

the meaning of legal relationship, joint management structure, incentive pool, no-blame 

culture, and design assistance. Ross (2003) presented essential features to maximize the 

probability for success to be: all uninsurable risks are shared; alliance participants are 

paid using open-book compensation model; project is governed by a Project Alliance 

Board (PAB); project management team includes members from every parties; and all 

disputes and conflicts are handled internally. According to Yeng et al. (2007), key 

elements for successful alliancing are that all parties either win or lose together in terms 

of business outcomes, collective responsibility for performance, equal peer relationship, 

best for project- mindset, open book transactions and reporting, open and fair 

communication, and unconditional support from top level of each participant. Some key 

characteristics of alliancing are also described by Davis & Walker (2007) who presented 

that success of alliancing found on cooperative relations, collaboration, problem solving 

and innovation instead of strict commercial sanctions and incentives. 

Consequently, cooperation of project participants is one of the most essential features of 

alliancing that is strongly controlled by commercial interests. As financial incentives, 

joint risk and reward sharing mean that alliance project parties do have a common 

gain/pain share; under-performance of any project party leads to a situation, where other 

participants of the alliance are also at risk to losing rewards, and vice versa (Abrahams 

and Cullen 1998; Walker et al. 2001). Performance is measured by KPI’s defined in the 

early phase of an alliance, which play key roles providing monetary and financial 

motivation for achieving high-level performance in alliance (Jefferies et al. 2006). For 

instance, the project schedule and quality of outcomes can be tied to performance. 

Predetermined risk/reward arrangements enhance innovative problem solving, encourage 



18 

 

 

to efficient resource allocation (Barlow 2000; Walker et al. 2002) and reduce 

opportunistic behavior (Laan et al. 2011). In traditional forms of contracting, it is not rare 

that the client and the contractor stand up against each other when risks appear. In such 

situations, the project alliance contract challenges parties to overcome raised risks 

utilizing both tangible and intangible resources of all participants (Laan et al. 2011). That 

enhances also best-for-project mindset amongst alliance organization and encourages to 

innovate better solutions. 

One reason to the success of alliancing is innovativeness. Innovations may have 

significant effects on project performance in terms of profitability, productivity and 

quality. Sampson (2007) identified in her study factors that explain why some alliances 

attain higher level of innovative performance than others. She presented that 

innovativeness depends on how much and how well a certain alliance partner is able to 

learn from its partners. The research indicates that some diversity between partners is 

required for innovation – excess similarity does not lead on the generation of innovations. 

The organizational form of an alliance has been shown to have impacts on learning as 

well: more hierarchical firms (such equity joint ventures) provide better information flow 

between partners. (Sampson 2007)  

According to Ross (2003), relationships are the key in project alliances. In successful 

alliances, relationships between stakeholders are established and managed by alliancing 

workshops, barriers of collaboration are removed, and all parties are encouraged to 

maximize their contribution and allowed to achieve success (Jefferies et al 2006).  In 

collaborative relationships, parties work close to each other for finding solutions that 

satisfies all participants (Mattessich & Monsey 1992).The collaborative relationship of 

project alliance participants can be defined as a significant commitment to a common 

goal. Thus, mutual commitment to project objectives and cooperation are vital to integrate 

all activities of every participants to achieve a common goal. Mutual goals can be 

achieved only by positive decision making that requires trust and commitment of alliance 

partners (Davis & Walker 2007). The commitment to a joint goal has been shown to 

demand higher level of trust between collaborative parties in prior research (Kvan 2000; 

Mattessich & Monsey 1992). Though researchers have provided evidence that project 

alliancing facilitates collaborative relationships among projects stakeholders (e.g. Hauck 
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et al. 2004), collaboration management cannot be tied only the contract (Bresnen & 

Marshall 2000) For example, e.g. Kent and Becerik-Gerber (2010) propose that 

collaboration should be improved by relationships instead of contracts. Love et al. (2002), 

presented that cooperative relationships can be used to foster culture of mutual learning 

and trust which may lead to reduced costs and enhance competitiveness of an alliance. 

Thus, trust, collaboration and no-blame culture can be defined as explicit elements in 

terms of relationship development as well (Davis & Love 2011).  

In project alliances, workshops are arranged to resolve certain problems and create 

innovations, but also to build strong relationships between alliance participants. Thus, 

well established workshops take place at various phases of the project for several reasons. 

Workshops are always planned and organized for specific meaning, for instance: 

scheduling, constructability checking, or risk management. Recruitment of a skilled 

alliance facilitator to design and lead the alliance culture management program is strongly 

recommended. Additionally, continuous working in a common working space is 

suggested to enhance integration between participants. (Ross 2003) 

An alliance organization 

Ideally, the alliance participants establish a seamless alliance organization, creating the 

high-performance team that delivers outstanding results and in which the respect of others 

is managed by openness, supportiveness and very close collaboration (Ross 2003). Table 

1 presents the structure of an alliance organization. Alliance participants have an equal 

membership in the joint management group which is also an important component of 

sustaining no-blame culture. Apart from ensuring that trust and commitment are truly 

encouraged amongst project participants, the joint management group also discourages 

manipulation. (Walker et al. 2002) 
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Table 1. Structure of an alliance organization. (Ross 2003; Lloyd-Walker & Walker 

2015) 

 Members Function 

Alliance 

Leadership 

team 

The high-level board of alliance 

participant sponsors: 1-2 from 

project owner(s), 1-2 from other 

participants 

To provide governance, set 

policy and delegations, monitor 

performance of AMT, high level 

leadership and support, resolve 

issues within alliance 

Alliance 

Management 

Team 

Key project leaders at the 

operational level: at least one 

representative from each 

alliance participant. 

To deliver project objectives, 

day-to-day management, 

provide leadership to the wider 

team, try to resolve all alliance 

issues 

Project Team Project personnel 

 

To work according to clearly 

defined responsibilities and 

accountabilities within an 

integrated team organization 

 

A typical project alliance is a two-step procurement process that is presented in Table 2 

below.  During the pre-development phase, the project owner selects partner or partners 

and tries to fit primary commercial parameters of partner(s) to the alliance. If primary 

parameters are agreed successfully, the participants enter into interim Project Alliance 

Agreement (iPAA) where development of the Target Outturn Cost (TOC), target schedule 

and other objects are worked on. If the project owner is still willing to continue working 

under the alliance, selected proponent and project owner enter the full project alliance 

agreement (PAA). The full PAA enables the implementation of the project. (Ross 2003) 

Table 2. Alliance procurement process relative to project phases (Ross 2003) 

Project 

phase 

Pre-development Project Development Project 

Implementation 
Objective Selection of the 

proponent 

 

interim Project Alliance 

Agreement 

Full Project Alliance 

Agreement 

Description 

of process 

Primary commercial 

parameters are discussed 

between client and 

selected proponent 

 

Non-owner participants 

are reimbursed at actual 

cost to work on 

preconstruction activities 

 

When TOC (Target 

Outturn Cost) are 

agreed, project owner 

and selected participant 

proceed with the project 



21 

 

 

2.1.2 Integration management in project alliances 

The core function of project management is integration (Morris 2013), that is particularly 

emphasized in inter-organizational project deliveries. While numerous organizations are 

working on the same project, it is obvious that integration management of such project 

becomes complicated within the increasing number of integrative parts. According to 

Mitropoulos and Tatum (2000) integration is an organizational capability which 

importance is equal to technical expertise of construction project resources. Fischer 

(1989) defined design-construction integration as “the interdisciplinary sharing of data, 

knowledge, and goals between design and construction”. Earlier, Lawrence and Lorsch 

(1967) described integration as “the process of achieving unity of effort among the various 

subsystems in the accomplishment of the organization’s tasks”. In 1958, March and 

Simon considered which are the reasons behind necessary integration. They pointed out 

that it is essential to observe which elements require integration in an organization. 

Dulaimi et al. (2002) examined that the development of integration requires a significant 

change in attitudes. As for construction projects, several reasons require integration 

between the projects parties, such as constructability in terms of design interfaces. 

Project integration is generally managed by different formal and informal integration 

mechanisms. In construction industry, widely used grouping of integration mechanisms 

divides the mechanisms into contractual, organizational and technological main types 

(Mitropoulos and Tatum 2000). As inter-organizational integration mechanisms, 

contractual mechanisms are mainly formal integration mechanisms, such as incentives, 

goal setting, official rules and practices; organizational mechanisms aim to develop team 

effectiveness by instructions, organizational structures and informal relations; and 

technological mechanisms refer to the use of BIM and ICT, which act as electronic 

linkages between actors (Mitropolous and Tatum 2000).  

Due to many challenges to manage inter-organizational relations in traditional 

procurement approaches in construction industry, a project alliance is developed to 

overcome the problems in terms of increased integration between the project parties. 

However, a project alliance does not foster integration by its nature. For instance, 

according to Hietajärvi et al (2017), organizational and relational arrangements play an 
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important role in managing integration in alliances. These mechanisms are mostly formal, 

yet informal processes facilitate cooperation by flexible organization and working groups.  

The study carried out by Hietajärvi et al. (2017) proposes, that integration management 

in project alliances should apply dynamic integration mechanisms. Recognized triggers 

for dynamic mechanisms are project lifecycle phases, unexpected events and learning 

process (Hietajärvi et al. 2017). The project alliance demands different integration 

methods in different phases, as well as the changing personnel. Contingencies related to 

the project increase integration requirements momentarily and have effects also on 

management activities. The project progress educates project personnel to work more 

efficiently as an integrated team, and decreases uncertainty as well. Addition to new 

relationships which are generated during the project, new people may have a lack of 

decent knowledge about the project or alliancing in general. 

The most significant indicators for team integration are team leadership, trust and respect, 

single team focus on project objectives and key results areas (KRAs), collective 

understanding, commitment from alliance board, creation and collocation of single 

alliance team, and free flow of communication (Ibrahim et al 2015). Trust between 

partners is particularly important, because it increases the predictability of the partner’s 

behavior (Sako 1992). In agreement with Sako, is also Langfield-Smith (2008) who 

presents that the closer alliance partners are, the greater is the goodwill trust between 

them. An ideal situation would exist if the whole alliance team worked in a common 

environment, which is one key indicator for alliance team integration. (Ross 2003; 

Ibrahim et al 2013). Thus, co-location of project teams in project alliances can be used as 

an organizational integration mechanism. Co-location supports many alliancing 

principles in terms of close collaboration.  
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2.2 Big Room as an integration mechanism 

Due to the emerging popularity of relational contracting (e.g. alliancing and integrated 

project deliveries), inter-organizational collaboration and integration have become 

significant issues in terms of the project development management. Continuously 

developing technologies have both, enabled and demanded, new approaches to manage 

collaboration between project participants more efficiently. Although, many challenges 

have been solved by relational project delivery contract itself, many challenges to manage 

collaboration and integration between organizations and functions still exist: e.g. 

geographical dispersion of project members, different cultures, changes due to the project 

lifecycle, and unexpected events (e.g. Hietajärvi et al 2017).  

Co-location of project participants has been recognized to be one of the critical factors in 

managing project integration and coordination in different industries (Rafii 1995; Teasley 

et al. 2000; Mark 2000; Khanzode & Senescu 2012). Co-location means that people who 

are working on a same project, are located in a common physical working space. A main 

reason for co-location is to increase the communication amongst stakeholders that 

enhances integration between people and their work (e.g. Zenun et al. 2007). In this 

chapter, Big Room as a concept which co-locate project members to a common working 

space to collaborate and integrate with each other, is studied as an integration approach 

in construction projects. 

2.2.1 Definitions of Big Room in the literature 

Despite the emerging interest among the actors in AEC industry (Architecture, 

Engineering and Construction) and the increasing number of researches related to the 

subject, Big Room is not an established concept in the field of construction, and thus 

researchers have used different definitions of Big Room (Alhava et al. 2015). Generally, 

the Big Room concept is used to facilitate the development of processes and technologies 

in integrated project deliveries (Dave et al. 2015). The earliest, and the most known 

construction projects which have utilized the Big Room concept are American IPD 

projects, such as Sutter Medical Center Sacramento (2003-2011) and Cathedral Hill 

Hospital (2007-2015) projects, in which the whole project development teams were fully 
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co-located to work intensively together (Ghassemi & Becerik-Gerber 2011). However, 

the full-time co-location of project personnel is rarely possible. 

Generally, Big Room is understood as a physical, collaborative working space, where the 

project participants from different disciplines assemble to design and work together on a 

same object during the construction project. Some definitions in literature have focused 

on practical implementation of Big Room in terms of physical layout, participants and 

technology, while other have emphasized intangible elements, such as concurrent 

engineering, communication and collaboration. For instance, the definition that Fundli 

and Drevland (2014) used in their research, represents Big Room as a large room, where 

desks are set in a shape of horseshoe surrounding one or more SMART-boards. Lean 

Construction Institute (2015) proclaims that the Big Room concept is more than 

collocating people to flexible and practical working environment; the meaning is more 

in-depth, because it enables people to behave and work in a collaborative way. As a 

project alliance applies the early integration of key stakeholders to eliminate waste e.g. in 

terms of schedule, working in the Big Room environment lowers barriers to work with 

latest information and more concurrently, that reduces the time waste further (Khanzode 

& Senescu 2012). 

Thus, the main objective of activities related to the Big Room concept is to enhance 

collaboration between project parties (Cohen 2010; Khanzode & Senescu 2012) by 

increased interaction and communication (Ghassemi & Becerik-Gerber 2011; 

Muthumanickam 2012; Fundli & Drevland 2014; LCI 2015). In several studies, Big 

Room is presented to support the use of Building Information Modelling (BIM) (e.g. 

Knapp et al. 2014) and Integrated Concurrent Engineering (ICE) methods (Khanzode 

2008; Fundli & Drevland 2014; Alhava et al. 2015). Additionally, for instance Dave et 

al. (2015) highlighted the role of Lean Management ideology in Big Room. Raisbeck et 

al. (2010) studied that working together in a Big Room environment changes the 

negotiation behavior of participants to more collaborative form. In addition to enhanced 

integration and collaboration, other essential aims of collocation are to prevent decision-

making delays (Khanzode et al. 2008; Tsao & Beikmann 2012), decrease the number of 

errors in design and construction (Muthumanickam 2012; Cohen 2010), and speed up 

processes (Alhava et al. 2015). Some researchers have presented that the Big Room 
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improve trust among stakeholders (Bushnell et al., 2013; Raisbeck et al., 2010). 

According to Cohen (2010), close working in a common Big Room environment develops 

naturally the relationship of trust. 

Characteristics of individual Big Room rest strongly on the type of the project and single 

project phases (LCI 2015). In highly large projects, the Big Room environment can be a 

very large space, where tens or hundreds of project members from different organizations 

are working full-time. However, the fact is, that in many cases, only few companies are 

able to allocate resources to work full-time in the Big Room, because employees are 

usually working on many projects at the same time (Dave et al. 2015). Therefore, working 

in a physical Big Room environment means often frequently organized meetings and 

workshops which are carefully planned according to the agendas in terms of participants, 

length and content (Khanzode & Senescu 2012; Chachere 2009). 

Physical Big Room environment often includes also a project office, where the part of 

project members, such as a project manager and a project secretary, are working 

permanently. In addition to them, some engineers who are full-time allocated for the 

project, can work permanently in Big Room as well. Generally, it is usual that engineers 

from different disciplines participate in Big Room sessions as often as needed, yet at least 

frequently once in one or two weeks. (Dave et al. 2015) 

2.2.2 Co-located project teams 

The Big Room concept includes many similar collaborative methods and elements that 

are used in space, automobile and software industries, as well as in new product 

development. In this chapter, the co-location of project teams as a way of working is 

studied further. This chapter provides a review about famed co-location approaches of 

NASA’s Team X and Toyota’s project management team and co-located project teams in 

general. 

NASA: Co-location of Team X 

Raisbeck et al. (2010) indicated in their study that designing methods used in Big Room 

have several similar elements than concurrent engineering methods used in NASA’s 
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(National Aeronautics and Space Administration) development team called Team X.  In 

1995, Jet Propulsion Laboratory (JPL) of NASA founded a cross-functional multi-

disciplinary Team X for rapid design, analysis and evaluation of mission concept designs 

(JPL 2015). Mark (2002), examined that the efficiency of team X was a result from 

collocating engineers to a designing room, known also as a war room, where visual 

elements and shared knowledge were essential. Information sharing was controlled by the 

team leader, whose tasks included ensuring that experts from different disciplines 

delivered needed information immediately when requests for information arise. Other 

tasks of the team leader consisted of motivating designers, keeping them aware of 

schedule and highlighting errors to be discussed together. In addition to efficient 

information sharing and communication, collocation has seen to add transparency to the 

designing process. Collaborative collocation allows designers to observe others’ working, 

asking help or reasoning from colleagues and discussing together how individual 

decisions made affect others’ work. Mark (2002) also reminds that the design method of 

Team X is a rational execution for a project with a high number of dependencies between 

tasks and where relations between designers are dynamic. Afterwards the simultaneous 

engineering method of Team X has been called integrated concurrent engineering (ICE) 

in literature. For instance, Chachere et al. (2004) gathered characteristics of ICE which 

are an extremely rapid coalition of engineers, the use of developed modelling, 

visualization and analyzing tools and facilitation of social processes and planning. As a 

central driving force behind the long lead times, is the waiting of information. As Mark 

(2002) studied, in NASA’s war room, information is delivered immediately when the 

request of information arises. Khanzode and Senescu (2012) presented that a similar 

effect takes place in Big Room environment in the construction industry. 

Toyota’s Obeya 

The Big Room concept has much similarity with Toyota’s project management office 

concept, Obeya. The name of Big Room refers directly to Obeya, which means “large 

room” in English. Obeya was invented in Toyota’s product development for collocating 

specialists to develop a new car model, Toyota Prius in 90’s (e.g. Alhava et al. 2015) The 

chief engineer selected for the Prius development project, Uchiyamada, compensated his 

own inexperience of the development project management by collocating team leaders 
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from different areas of engineering. In frequently arranged meetings, team leaders and a 

chief engineer were discussing raised problems, innovated and made joint decisions. 

Team leaders acted as information runners between the management and designing teams. 

Obeya’s physical location moved within the development project from designing to 

prototype manufacturing. It has been shown, that Obeya has been a crucial factor in lead-

time cutting in Toyota’s production. (Morgan & Liker 2006)  

Co-located and virtual team working 

Co-located project teams have a long history also in the fields of New Product 

Development (NPD) and agile software development. Contrary to construction industry 

today, major teams in both fields have generally shifted from co-located R&D teams to 

virtual or global teams.  In these fields, geographically dispersed teams have faced major 

problems, for instance, related to non-overlapped working hours and cultural differences 

(Davision et al. 2006).  

Researchers have addressed that co-located project teams have significant benefits, but 

also proven that modern technology enables to work in virtual environments and physical 

interaction is not a prerequisite for success. Among others Rafii (1995) and Teasley et al. 

(2000) demonstrated that co-location encourages informal communication, promotes a 

spirit of teamwork and social norms, speeds up problem solving processes and fosters 

learning. Co-location also clearly decreases lead time, because the number of product’s 

modifications (design iterations) is lower when compared to not co-located teams. 

However, the co-location naturally means always extra costs. (Zenun et al. 2007)Baiden 

et al (2006) and Van den Bulte and Moenaert (1998) studied that project effectiveness is 

generally improved by co-location, because traditional barriers are removed between 

designers from different disciplines. Additionally, skilled people and existing knowledge 

among the co-located project team have positive effects on project outcomes as well 

(Baiden 2006, Teasley et al. 2000).  

Patti et al. (1997) studied remote NPD teams and observed that the frequency of face-to-

face meetings is clearly related to project success (Patti et al. 1997). Similarly, Rocco 

(1998) suggested that team members should meet regularly and engage in team-building 

activities to engender the lasting trust. Earlier studies have presented that physical 
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collocation is important in terms of project success (e.g. Allen 1977).  However, Rafii 

(1995) presented that due to globalization, co-location is increasingly infeasible and 

insufficient because maintaining of optimal flow of global information is constrained. 

Thus, various tools and techniques have been developed to promote virtual collaboration. 

Big Room related to co-located project teams 

The concept of Big Room which is presented in literature, adapts several characteristics 

from co-location approaches presented in this chapter (see Figure 3). Naturally, co-

location as an integration approach highlights some common features, yet some attributes 

differentiate NASA’s war room, Toyota’s Obeya and co-located project teams (NPD and 

Agile software development) from each other. As for Big Room, it employs 

characteristics from each co-location models. Particularly, facilitation which was 

described related to working in NASA’s war room, roles of team leaders in Obeya and 

existence of skilled people and knowledge are emphasized in the concept of Big Room in 

construction industry. 

 

Figure 3.  The concept of Big Room adapts several characteristics from other co-

location approaches. 
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2.2.3 The foundation of the Big Room concept 

The previous chapter presented that the aim of the Big Room concept is to enhance design 

concurrency, increase information sharing and generation, and promote innovativeness 

by close collaboration. Modern technology and different processes over the project 

lifecycle assist to achieve these targets. In this chapter, right people, a common, functional 

working environment and technology are analyzed further. These three elements are 

suggested to be a foundation of the Big Room concept. These three elements form the 

base for all activity which is needed to implement the Big Room concept successfully 

(see Figure 4.).  

 

Figure 4.  People, space and technology form the foundation for the Big Room concept. 

 

People 

The selection of right people to participate in Big Room is the key to effective integration 

and collaboration, because project members work in Big Room as an interdisciplinary 

group in which people support each other. Since Big Room activities must be carefully 

planned to be value-adding (Chachere 2009), anyone should not participate in Big Room 

without particular need. Raisbeck et al. (2010) presented that participants who have to 

attend in Big Room are those who have power to make decisions related to the topic of a 

single session. On the other hand, the lack of any critical party weakens work efficiency 

significantly (Khanzode 2008).  

Generally, project participants who are most likely attending in Big Room sessions are 

the customer, end-user, designers from different disciplines, contractors, architects, 
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consulting engineers and subcontractors (e.g. Khanzode 2008; Cohen 2010). In the best 

case, organizational boundaries between participants are seamless (Cohen 2010), which 

reduces hierarchy and enhances the ability of project organization to integrate 

successfully. Khanzode and Senescu (2012) researched information flows between 

project personnel in American hospital projects and reported that information produced 

by architects, designers and contractors is most frequently utilized by other players, and 

contractors are most likely to read documents written by other participants. 

Tsao and Beikmann (2012) noted that the number of team members has to be carefully 

considered. Generally, higher number of participants does not make a team better, 

because the ability of the team matters more (Wittenberg 2006). According to Nonaka 

(1994), an appropriate team size is between 10 and 30 members, because increasing team 

size decreases interaction between people and makes free-riding possible. It means that 

in a large group, all people are not actually important. In line with this are also Bektas et 

al. (2015) who found, that team size constraints social interaction in the co-located team. 

Thus, people have to be divided into smaller groups to integrate and collaborate in Big 

Room environment. 

Functional space 

The layout of Big Room environment has been mentioned by some scholars. Depending 

on the project, the size of needed room varies from small negotiation room to large 

facilities. According to Knapp et al. (2014), Big Room is a collective working space 

without isolated offices. Khanzode and Senescu (2012) described that good Big Room is 

an environment that consists of one larger space where common meetings and 

negotiations can be arranged, and smaller meeting rooms exist for clusters’ meetings. 

Alhava et al. (2015) presented that Big Room should be a flexible working space which 

allows layout changes. Flexibility enhances working efficiency because people can select 

and construct the most suitable working space for each task. Mark (2002) noted that 

personal differences between people influence people’s ability to concentrate. Some 

people cannot concentrate on working in noisy and pressuring working environments, 

such as in war rooms, when others work effectively in such environments. Thus, diverse 

working environment benefits also individuals if there exist spaces for single and silent 

working as well. 



31 

 

 

The research from the field of science-driven business examined layouts in terms of 

communication. According to that research, multi-space layout induces increased amount 

of face to face communication more than cellular workspace layout (Boutellier et al. 

2008). Multi-space areas enable more people to participate in discussions and informal 

communications take place more frequently. That increases working efficiency, such as 

decision making and interpretation of results (Boutellier et al. 2008). Hence, a potential 

form for Big Room facilities might be a multi-space office, which is a changeable and 

flexible space concept (Ruohomäki 2015). Multi-space offices are originally developed 

to save spatial costs, promote new working culture and enhance productivity and 

creativity by increased communication and knowledge transfer between employees 

(Lahtinen et al. 2016). Primarily, anyone has not own permanent work place, and the best 

working place can be selected daily according to tasks and interdependencies to others 

(Ruohomäki et al. 2016). Multi-space offices are typically shared to zones which are 

managed by zone-specific rules. It enables people to work without disturbance or be at 

hand in a central area, for instance. According to Ruohomäki (2015), the concept is 

originally developed for information work, where people have been transferring between 

offices to get needed information. 

The location of Big Room is referred to in few studies. For instance, Khanzode and 

Senescu (2012), Thompson (2009) and Knapp et al. (2012) have presented that Big Room 

is an on-site office, however, the location may change against project phases (Knapp et 

al. 2012). Similarly, Liker and Morgan (2006) reported that the location of Toyota’s 

Obeya transferred during the project from development area to manufacturing site. 

Especially in the construction phase, on-site location is necessary to enhance integration 

between design and construction and resolve design-construction conflicts without 

delays. However, the constant presence of specialists in Big Room is a prerequisite for 

such activities.  

Right technology 

Modern construction project development employs various technologies during its 

lifecycle. In addition to traditional conferencing technology, communication and design 

software, including 3D modelling, are generally used in the construction projects of these 

days. As for project management, various software which facilitates coordination and 
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management activities are utilized. Khanzode and Senescu (2012) suggested that 

technology infrastructure has to be built to support collaborative working in Big Room. 

The use of BIM and Lean Construction tools are examined to support Big Room 

environment as main components (Dave et al. 2015). Consequently, the general 

technology such as high-speed internet connection, conference technology and needed 

software for designing, office work, and data management for examples, are platitudes 

for successful collaboration in Big Room. 

2.2.4 Activities related to the Big Room concept 

The previous chapter illustrated the foundation which creates the base for activities 

conducted in Big Room. This chapter presents different managerial processes and 

methods which were found important in terms of efficient integration and collaboration. 

Researchers have found that co-located project teams do not start to co-operate, much less 

collaborate, without guidance (e.g. Bektas et al. 2015). Thus, effective working in Big 

Room environment demands different processes and methods which facilitate integration 

and collaboration. Figure 5 illustrates activities which are considered to be vital part of 

the Big Room concept. 

 

Figure 5.  Knowledge management processes, facilitation, Lean Management ideology, 

and virtualization form a base for activities conducted in Big Room environment.  

 

Knowledge management 

Knowledge is the most important resource of any organization. Due to the unique nature 

of most construction projects, a major amount of knowledge is required and generalized 
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during the project to achieve project goals (Dave & Koskela 2009; Dalkir 2011). 

Knowledge in organizations is typically divided into explicit and tacit knowledge 

(Nonaka & Konno 1998) which is a widely-acknowledged division in the literature. 

Explicit knowledge means knowledge, which is documented and reported, and accessible 

to project participants. Tacit knowledge means, for instance, knowledge that comes from 

individuals’ experience. (Nonaka & Konno 1998) In the construction industry, the 

management of tacit knowledge processes is highly important, because knowledge is 

mainly stored in an individual’s mind and knowledge transfers mainly through social 

interaction (Kazi & Koivuniemi 2006). The development of ICT during past decades has 

enabled organizations to employ information systems to transfer collaborative knowledge 

to internal and external stakeholders (Dave & Koskela 2009). However, knowledge that 

is normally shared in extranets and intranets is mainly explicit.  

A study from NPD field shows that members who trust in the capability of others share 

less knowledge with them, because they assume that others already have same knowledge 

(Smith et al. 2006). On the other hand, members who trust in integrity share more 

knowledge with others assuming that others are thinking and acting in the same way as 

themselves. Trust by itself does not explain the extent to which people share knowledge, 

but makes them more likely to share knowledge with each other. Members who have been 

working together longer, tend to share knowledge between one and another. (Smith et al. 

2006) Leenders and Engelen (2006) studied how trust affects knowledge sharing in virtual 

NPD teams and opposite to expectations, they find out that trust has not impact on the 

probability of knowledge sharing, but shared goals instead foster the sharing of 

knowledge with the project team. Thus, good relations between collaborating people, 

facilities that enable intensive co-operation and collaboration, and communication 

technology as well, are highly important in terms of knowledge sharing and generation 

activities in Big Room environment. 

The study examined by Kazi and Koivuniemi (2006) presents, that knowledge generation 

and sharing activities are based on social processes, for instance collaborative problem 

solving, which are implemented in optimized phases of the project. In this way, tacit 

knowledge can be shared by experienced people to provide the best solution for a certain 

problem. A knotworking method has a similar aim: it has been developed to help 
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designers from different discipline to solve different tasks collaboratively which cannot 

be solved by single organizations. (Kerosuo et al. 2013).  

Planning and facilitation 

Big Room management is limitedly studied in literature. However, prior researchers 

illustrates that working in Big Room environment demands planning. According to e.g. 

Mandujano et al. (2015), unprepared meetings in Big Room are not value-adding 

processes. It does not mean, that by pairing off people who own knowledge and 

information people would automatically work together in a productive way (Bektas et al. 

2015). Working in Big Room environment demands particular management activities that 

facilitate collaborative working. 

Facilitation of team working was researched already in 1995 by Rafii (1995), who 

presented that the importance of facilitation for promoting behavioral norms and 

managerial processes is observed, because it is not evident that collocating people means 

directly higher level of communicating and integration between the project parties. Tsao 

and Beikmann (2012) introduced the principles of meeting facilitation which emphasize 

the presence of the right people at the right time and the presence of experts only for the 

discussions in which their expertise is needed. The investigation pointed out many vital 

tools and techniques that facilitate the management of coordination meetings, which can 

be paralleled with Big Room sessions. Several Lean tools such as A3, Gemba walks, 

visualization, choosing by advantages, set-based design, last planner system and target 

value design were mentioned in that study (Tsao & Beikmann, 2012) 

In American megaprojects where the Big Room concept has been developed, project 

personnel worked full-time in Big Room environment. Fully co-location enabled people 

to arrange ad-hoc meetings in addition to particular Big Room sessions and ensured that 

knowledge of a single project member is available. Khanzode (2008) studied a project 

that included much complexity in terms of technical issues related to MEP construction, 

and defined that it was valuable to work collaboratively in the Big Room environment 2 

days a week in that project. In such cases, particular facilitation takes places in these 

collaboration days. 



35 

 

 

Lean Management 

Project alliancing and lean construction have been studied to have similar principles: 

customer focus, culture and people, waste elimination and continuous improvements, are 

vital areas in both ideologies (Ansah et al. 2016). According to researchers, the use of 

lean tools promotes value generation and waste reduction in construction projects 

(Ballard et al. 2002). Thus, many lean tools and methods developed in the production 

industry are widely used in alliance projects as well. A research conducted by Ansah et 

al. (2016) identified 40 suitable lean management tools for construction project 

management, which can be used to control design management and construction activities 

in the Big Room environment. Table 3 below presents central lean tools and techniques 

that are mentioned in the literature related to Big Room activities (Dave et al. 2015). 

Table 3. Lean Management tools in Big Room environment 

Target Value Design A method of structuring and managing all phases of the 

project with the goal of delivering value to customers. 

(Ballard 2012) 

Choosing by 

Advantages 

A system for decision-making that is based on comparison 

of differences and features between advantages (LCI 2015). 

CBA ensures clarity and transparency of advantages in 

decision making- process (Parrish & Tommelein 2009). 

Set-based Design A method that based on as late as possible selection of final 

design solution. In this method, different implementation 

alternatives are considered in terms of feasibility. The use 

of set-based design decreases the need of rework and 

improves constructability, for examples. (Lee et al. 2012) 

Last Planner System A method used in short-range construction process 

management, and continuous planning efficiency 

monitoring. Aims to predictable and undisturbed 

production by continuous elaboration of schedule, 

recognizing preconditions of coming tasks and eliminating 

obstacles. Involves major project personnel to planning 

activities, which enhances integration between project 

participants. (Koskela & Koskenvesa 2003) 

Standardization in 

construction 

Standardizing processes and products (e.g. materials) by 

defining systematic approaches to perform things. 

Standardization helps to measure quality, enhance 

efficiency and predictability, and shorten lead-time. 

(Aapaoja & Haapasalo 2014) 

Visual Management A general concept for the use of different visual tools and 

methodologies. Aim of VM is to create “easy to see and 

understand”-type of environment. (Tezel et al. 2010) 
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Since project alliancing underlines the importance of target design and best-for-the-

project solutions, the use of Target Value Design (TVD), Choosing by Advantages (CBA) 

and Set-based Design is justified in designing work. Highlighted tool to manage schedule 

in project alliances is Last Planner System (LPS) which demand deep understanding 

about interdependences between issues. It involves major share of project personnel to 

work together for integrated schedule.  

As being an essential part of Lean Management principles, Visual Management (VM), 

TVD, CBA and Set-based Design has been argued to be important in the Big Room 

environment (e.g. Khanzode & Senescu 2012, Dave et al. 2015). According to Tezel et al 

(2010) visualization makes “work environment easy to see and understand for both the 

management and the workforce”. VM usually provides suitable tools and methods that 

does not require a high educational background in addition to the fact that they are not 

expensive to implement in practice. Actually, all Lean Management methods named in 

Table 3 can be carried out by visualization. For instance, Last Planner System is generally 

conducted by post-it notes. (Tezel et al. 2010) 

Virtualization 

According to Oxford dictionary, virtualizing means “converting of something to a 

computer-generated simulation of reality”. Today’s technology enables completely 

virtual working, and global project teams are usual in several industries. Virtualizing of 

Big Room activities is suggested in literature e.g. by Dave et al. (2015). Thus, virtual Big 

Room means that physical Big Room activities is deployed through technology. Dave et 

al. (2015) floated the concept of virtual Big Room, ViBR, that “combines product and 

process modelling techniques along with communication and social network tools, which 

together form a platform that will facilitate collaboration between the supply chain 

throughout the project lifecycle”. Thus, virtual Big Room environment enables 

communication, knowledge sharing and generation and simultaneous designing amongst 

geographically dispersed project stakeholders. For instance, information and 

communications technology makes virtual communication possible by audio- and 

videoconferencing tools and use of BIM helps designers to implement concurrent 

engineering. The ViBR concept mimics the action of physical Big Room, that is 

transferred to World Wide Web platform and participants join the Big Room environment 
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via internet connection. However, it is suggested by authors, that virtual Big Room 

environment is used in parallel with physical space, and people who are able to attend in 

physical space are connected to others in virtual environment. (Dave et al. 2015) 

Aasland and Blankenburg (2012) studied collaborative design and based on their analysis 

described aspects for a virtual Obeya. Based on their study, Terenghi et al. (2014) 

proposed a web-based virtual Obeya as a solution for virtualization of project 

management. The aim of that virtual tool was to enable communication and information 

transferring between dispersed teams, as such as it occurs in physical Obeya.  

Generally, common web-based tools and methods, such as web-conferencing, can be used 

to replace the lack of co-location. Because face-to-face communication enforces creation 

of interpersonal relations with team members, it makes ulterior virtual communication 

easier (Lohikoski 2016). Hietajärvi et al. (2017) examined that participation in physical 

Big Room has seemed to diminish since project team has shared mutual understanding 

about project’s goals and become familiar with each other’s. The study indicated that 

participants had preferred virtual communication instead of travelling to physical Big 

Room. This addresses the importance of participation in Big Room in the early phase of 

the project.  

Some preconditions have been examined for virtual team working. According to Verburg 

et al. 2013, trust, clear communication, technical support and overall corporate support 

are the most important elements of successful virtual project teams. Being at hand 

demands the same time zone, or at least much overlapping working hours and video 

connection are necessary elements of virtual team working. (Teasley et al. 2000) Teasley 

et al. (2000) also claimed that everything that makes remote work as natural as possible 

fosters project success. Additionally, the use of electronic walls, programming 

environments, electronics whiteboard and shared documentation facilitates remote work. 

(Teasley el al. 2000, Olson & Olson 2000) Olson & Olson (2000) also studied intangible 

principles that feasible remote work demands. According to their study, the most 

important thing is that the project participants establish common ground that improves 

trust among its members. Trust itself enhances commitment, honesty, and equality and is 

necessary in risky situations that parties do not self-seek instead of common benefits 

(Olson & Olson 2000). Additionally, the usability of virtual systems is vital, since 
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Shelbourn (2007) presented, that collaborative systems and software do not benefit 

project participants without the ease of use of the systems. 

Virtual design and construction (VDC) and building information modelling (BIM) have 

become popular lately, and they have been examined to benefit technically complex 

projects significantly (Khanzode 2008). Benefits are mainly related to cost reduction, 

time savings and controlling, but the use of such modern technology generally facilitates 

management activities a lot. (Bryde et al. 2013) 

2.3 Project complexity 

Project complexity has significant impacts on project management practices (Baccarini 

1996; Bosch-Rekveldt 2011). In the construction industry, project productivity 

performance is examined to be affected by project complexity (Oke et al. 2016). Thus it 

can be said, that the influence of project complexity is obvious and it has to be considered 

as a powerful factor of project management. In this chapter, project complexity is studied 

briefly in terms of complexity factors, which cause the complexity, and models, which 

aim to facilitate the project complexity management. The definition of the factors which 

induce complexity in projects form a good basis for understanding of project complexity. 

2.3.1 Project complexity triggers 

The concept of project complexity covers different dimensions related to project 

management processes. Over the time the understandings about project complexity have 

emerged from structural complexity to ensemble of socio-political, pace, dynamics and 

uncertainty (Geraldi 2011). Structural complexity refers to the product which is created 

during the project lifecycle (Dunovic et al. 2014). Additionally, complexity can be a result 

from organizational, technological or informational issues (Baccarini 1996) and it 

depends on a wide spectrum of variables, such as interdependences and the number of 

components which have to be integrated into a functioning system (Dvir et al 1998, 

Davies & Mackenzie 2014). As for Williams (2002), he presented that addition to 

structural issues, complexity is a result from uncertainty. Opposite to that, Vidal and 

Marle (2008) suggested that uncertainty is a result from complexity. 
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 According to Bosch-Rekveldt (2011) complexity could be considered as a concept that 

includes structural and dynamic elements and interaction of them, in addition to technical 

elements and the project scope. Vidal & Marle (2008) defined project complexity as “the 

property of a project which makes it difficult to understand, foresee and keep under 

control its overall behavior, even when given reasonably complete information about the 

project system.” They alleged based on their research, that identified complexity factors 

are mostly organizational instead of technical factors.  

2.3.2 Complexity models 

Project complexity models are simplified descriptions of projects, which aim to classify 

complexity factors to smaller entities. The classifications facilitate the management of the 

total project complexity (Williams 2002), in terms of identifying, assessing, and 

preventing and/or controlling risks (Vidal & Marle 2008).  

The ground of project complexity models is in the nineties, when Shenhar and Dvir (1996) 

developed a framework, which presented technological uncertainty and project scope as 

dimensions to classify projects by complexity. Williams (2002) developed the concept of 

project complexity, in which complexity is divided into structural complexity and 

uncertainty. Furthermore, structural dimension consists of various project elements and 

connections between them. As for uncertainty, it is presented to be caused by uncertainty 

of objectives and methods. The concept of Williams (2002) also captures a basic idea of 

complexity: the total sum of complexity elements united with uncertainty comprise the 

whole project complexity. 

In 2007, Geraldi and Adlbrecht classified characteristics of project complexity into fact, 

faith and interaction. Fact refers to structural complexity, such as the number of sources 

and elements and interdependence of technological and commercial elements; faith refers 

to uncertainty in terms of maturity and dynamics; and, at the first time in the history of 

complexity models, relational complexity of a project is referred to as interaction. 

Interaction was found to be the most intense pattern of complexity that highlights the 

significance of coordination. In the same year, Remington and Pollack (2007) published 

a book that includes a framework that mapped dimensions of complexity into structural, 

technical, temporal and directional. 
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Next year, Vidal and Marle (2008) presented the framework which classified project 

complexity drivers into four categories: project size, project interdependence, project 

variety, and elements of the context, which were analyzed in terms of organizational and 

technological complexity. The study presents that approximately 70 % of identified 

factors are related to organizational complexity. Due to that, Vidal and Marle (2008) 

propose that interactions management is the most important part of project complexity 

management, in terms of value creation and risks. 

The MODeST- model developed by Maylor et al. (2008) explains dimensions that makes 

a project complex to manage. Those dimensions are mission, organization, delivery, and 

stakeholders and project team, which are evaluated from structural and dynamic points of 

view. The aim of the evaluation is to explain the current situation and consider the 

vulnerability of each dimensions for change. Many same elements as MODeST- model, 

are also presented in TOE framework developed by Bosch-Rekveldt et al. (2011). The 

framework categorizes the elements of project complexity to technical, organizational 

and environmental aspects. First two categories are overlapping with earlier models in 

which technological and organizational complexities are widely presented, but the third 

subcategory is less common. Environment- subcategory includes different things 

influenced by external elements such as stakeholders, location, market conditions and 

risks. 

Dunovic et al. (2014) presented a new framework for project complexity that combines 

complexity elements presented by Williams (2002) to a new main dimension that has not 

been presented earlier: constraints of the environment, resources and objectives. Thus, 

the framework describes complexity as “structural complexity compounded by 

uncertainty increased by constraints”. Table 4 summarizes presented dimensions of 

complexity models which have been developed within years. 
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Table 4. Dimensions of complexity models.  

Author(s) Dimensions of Project Complexity 

Shenhar & Dvir (1996) Technical uncertainty and project scope 

Williams (2002) Structural complexity and uncertainty 

Geraldi & Adlbrecht (2007) Fact, faith and interaction 

Remington and Pollack (2007) Structural, technical, temporal and directional 

complexities 

Vidal and Marle (2008) Project size, project interdependence, project 

variety, and elements of the context 

Maylor et al. (2008) Mission, organization, delivery, and stakeholders 

and project team 

Bosch-Rekveldt et al. (2011) Technical, organizational and environmental 

Dunovic et al. (2014) Structural complexity, uncertainty, and constraints 

of the environment, resources and objectives 

2.3.3 Managing complex projects 

Project complexity is generally seen as a challenging and critical characteristic of the 

project within project managers (Baccarini 1996). Complexity induces unexpected 

variation which is hard to predict and even control.  The literature presents some basic 

instructions to manage the project complexity. For instance, instead of defining what 

complexity of the project means, PMI (2013) urges to define how to manage existing 

complexity (PMI 2013). Project complexity management demands an experienced project 

manager, whose the most important expertise is leadership, which means advanced skills 

in negotiation, persuasion and collaboration (PMI 2013). Effective communication with 

stakeholders is one of the most effective factors in terms of the success of complex 

projects.  

Characteristics, which are the base of complexity models, were researched e.g. by Geraldi 

and Aldbrecht in 2007. In their study, five most important characteristics of complexity 

are people, internationality, multidisciplinary, client and size of the project. Next five are 

new partners, quantity of partners or contact persons, project dynamic, variations and 

open options, and quantity of sources of information. Project Management Institute 
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(2013) defines that multiple stakeholders and ambiguity are most essential characteristics 

to manage in complex projects. However, the importance of individual characteristics 

varies between projects and they should be evaluated and a ranking should be tailored 

project-by-project. Evaluating project complexity from management point of view, 

Geraldi and Adlbrecht (2007) examined that project complexity is usually seen higher in 

the beginning of the project when compared to evaluation in more advanced projects. 

This is caused by undefined options which are not studied and determined yet. Thus, 

project complexity should be re-evaluated during its life-cycle. 

2.4 Theoretical synthesis 

This chapter aims to illustrate the linkages between theories which have been presented 

in the literature review. The research is outlined to study how Big Room activities should 

be adjusted in project alliances, though it can probably be applied in other procurement 

forms as well. Therefore, the elements of the Big Room concept are studied in a way that 

the objectives of project alliancing are taken account.  

Since project alliancing as a procurement form sets special requirements to manage 

integration between project parties, Big Room is a reasonable integration mechanism to 

manage project integration in terms of project team co-location. However, the concept of 

Big Room does not mean team co-location only but more like way to collaborate and 

integrate in Big Room environment. The literature review indicated that people, space 

and technology are the stable elements of the Big Room concept and different processes 

and tools facilitate and manage the collaboration and integration in a Big Room 

environment.  

Project complexity is a natural part of any project and therefore, the link between project 

alliances and complex projects is natural. Project complexity has been studied to affect 

managerial practices in projects (e.g. Oke et al. 2016). Several project characteristics, 

such as multidisciplinary, impact on the level of needed integration during the project, 

but are triggers for increased complexity as well. Therefore, it can be alleged that the Big 

Room concept is influenced by project complexity factors. Hietajärvi et al. (2017) showed 

that unexpected events are one of three main triggers which impact on the need to change 
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integration mechanisms during the project. Similarly, unexpected events, as a part of 

uncertainty has been widely perceived as a significant dimension of project complexity 

models. Figure 6 presents the theoretical framework which has formatted based on 

literature review. 

 

Figure 6.  Theoretical synthesis. 
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3 EMPIRICAL RESEARCH 

3.1 Methodology 

The empirical research was conducted by a survey, interviews, observation studies and a 

workshop. The survey was conducted by questionnaire, four professionals were 

interviewed in the interview study, observation studies were conducted in two big room 

environments and the workshop were organized to gather know-how of construction 

specialists. This chapter describes the process of data collection.  

Survey 

In the survey research, a sample of people, to whom the survey is aimed at, is selected 

from a pre-defined population that is known to be familiar with the subject (Kelley et al. 

2003). Thus, the response population of questionnaire were people who were known to 

be familiar with the concept. The link to questionnaire, which was carried out by 

Webropol surveys, was sent personally to 62 people and it was also able to be shared 

further, so the total number of receivers cannot be determined. 18 responses were received 

and analyzed. The survey was developed on the grounds of the literature review. Due to 

limited amount of prior research related to Big Room, the main object of the questionnaire 

was to collect descriptive data about implemented Big Room practices in divergent 

projects.  

Respondents gave some basic details about projects on which they were answering about. 

Totally 15 of 18 respondents named projects. Dimensions of complexity which were 

asked to determine for questionnaire analysis were the project size in terms of monetary 

value, the number of participative organizations, and geographical dispersion of project 

parties. Thus, results of the questionnaire are able to be analyzed against the project 

complexity. The survey was analyzed with the help of Webropol reports and Excel. Due 

to naming of major share of projects which respondents were answering about, grouping 

of answers was able to be done. Furthermore, comparisons between groups were done in 

terms of project complexity factors. 
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The survey comprised also a pairwise comparison, which aimed to find out which 

integration mechanisms are prioritized in project alliances. Pairwise comparison is a 

reliable method to define hierarchical relations between issues, because respondents 

cannot misunderstand the assignment (Valli 2015). Respondents were forced to compare 

5 different integration mechanisms against each other. Result analysis is done with help 

of Excel sheets. Pairwise comparison enables also relational comparison between the 

alternatives. 

Interview study 

The main objective of the interview study was to find out viewpoints of people who have 

been developing and working with the Big Room concept. The study was carried out by 

three semi-structured interviews and an unstructured conversation. Semi-structured 

interviews are generally conducted to gather valid and reliable data which is relevant in 

terms of research questions and objectives (Sanders et al. 2009). Generally, an 

unstructured interview aims to gather knowledge about ready-thought aspects informally 

(Sanders et al. 2009). 

Three persons who were known to be experienced in the Big Room concept were asked 

to be interviewed. Additionally, one experienced person was interviewed related to 

project alliancing and Big Room approach as well, but the interview was not structured 

either recorded. Two of interviewees were working for the same company and they have 

run Big Room activities as a design manager and a team leader in design management. 

One interviewee has been developing virtual Big Room environment in a software 

company, but had moved into another company in the middle of the development work. 

Nowadays, she is working as a quality manager for the large company which produces 

building services engineering, consulting and professional services related to energy 

efficiency. The fourth interviewee is a partner in a company which provides consultancy, 

development and training services to organizations.  

Semi-structured interviews were recorded (lengths of recordings: 65 min, 75 min and 55 

min) and notes were written during interviews. The structure of interviews rest on 

literature review, and it is in the appendix of the thesis. Afterwards, recordings were 

roughly transcribed and analyzed manually. Approximate transcriptions were structured 
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with color codes and answers were compared with each other and compared with other 

data as well. 

Observation studies 

Three observation sessions were conducted in two Big Room environments; total 11 

hours were spent in Big Room environments where people were working. Observations 

were external by nature, yet few informal conversations with Big Room participants took 

places.  

In the first case that was observed for this study, the project objective is to renovate nearly 

40 years old comprehensive school for 100 employees and 800 students, which meets 

requirements of the new Finnish school syllabus. The project is carried out in two parts 

and the monetary value of the whole project is approximately 10 million euros. The 

project has demanded plenty of innovations related to facilities which have been updated 

to meet modern learning spaces. As a renovation project, it includes lots of uncertainty 

anyway. In this project, Big Room is conducted by weekly 3-hour Big Room sessions. 

Each session starts with construction site tour and continues with so called integration 

meeting in the purpose-built Big Room where all key participants were attended. Weekly 

sessions are also used for other needs as well, such for trainings. 

Another observation study was made in Big Room environment during two days (6 hours 

+ 3 hours). The project which is in the making, is a part of the program which objective 

is to renew and renovate facilities and operations of hospital to meet the present and the 

future needs. The project objective is to construct a new hospital building for women and 

children. The monetary value of the project is approximately 70 million euros. Project 

targets are concentrated on future needs in terms of facilities and technology, customer 

orientation and well-being of the employees as well. Geographical dispersion of project 

alliance participants is relatively high: for instance, the company which is responsible for 

HPAC planning operates about 500 kilometers away from the object. In this construction 

project, Big Room environment includes isolated meeting rooms for groups of different 

sizes, cozy hall spaces and kitchen which are also used for meetings and independent 

working, and Computer-Aided Virtual Environment, CAVE, where designing can be 

observed on a scale. Big Room activities are mainly executed by 2-3 fixed Big Room 
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days weekly. In these days, facilities were reserved for Big Room sessions, such 

workshops, integration meetings, and trainings. At another time, project personnel are 

able and even recommended to work in Big Room facilities, yet proper desks do not exist. 

Observation studies were documented with the help of simultaneous notes and summaries 

of observation, which were done right after observations. Observations were analyzed 

against literature review parallel with other data. 

Workshop 

Data collection was also conducted in a workshop which was related to integration 

mechanisms used in construction project. Specialists in construction industry were 

wanted to brainstorm how Big Room activities should be developed in different projects 

within the project lifecycle. People were divided to four smaller groups and 6 questions 

related to development of Big Room were given to be answered by each group in 30 

minutes. The workshop was observed and notes were done to gather information. The 

questions are in the appendix of the thesis. 

3.2 Analysis 

The empirical research addresses that the Big Room concept can be applied in different 

projects, yet it demands adjustment. Viewpoints of interviewees emphasize the impact of 

project characteristics, phases and people on the adjustment of reasonable Big Room 

foundation and activities. Naturally, when construction projects become larger, for 

instance in terms of the number of participative organizations, the extent of the object or 

monetary value, integration requirements between project participants increase. Most of 

all, it seems to influence spatial settings and a frequency of facilitated Big Room sessions. 

The project life cycle has a clear effect on the set of participants who are needed to be 

involved in Big Room activities. Though virtualization is generally seen as a solution to 

connect geographically dispersed project members without several hours of travelling, 

results address that the potential of virtualization is utilized weakly in Finnish projects. 

The empirical research confirms that collaborative working in Big Room environment is 

conducted by frequently arranged Big Room sessions or/and concurrent engineering 

practices in Finland, albeit full-time working in Big Room is recommended. Naturally, 
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the intensity of Big Room settings is project-specific: frequency and type of collaborative 

working, number of participative people, requirements for physical phase and 

technologies depend strongly on the project characteristics. In this chapter, recognized 

elements of the Big Room concept are analyzed further. 

3.2.1 The definition of Big Room 

Construction and infrastructure project alliances have been relatively small in Finland, 

and the concept of Big Room that has been used in American megaprojects has demanded 

revision. The main challenge to apply the American co-location concept in Finnish 

construction industry is that a major share of designers is working for several projects at 

a time and full-time co-location in a Big Room of individual project is not possible. Thus, 

alternative forms of Big Room activities have been developed. According to survey, daily 

Big Room activities have been executed only in one of those projects which about 

respondents were answered in survey. The project, in which Big Room activities have 

been daily, is known to be very complex as well. Additionally, according to empirical 

research, people who have participated in Big Room activities have partly distinct 

experiences, as well as views, about the concept. However, people who were interviewed 

as Big Room specialists, had similar views about Big Room activities. 

All of interviewees agreed, that Big Room is a form of cooperation that happens in a 

special place, and that collaboration is managed by well implemented facilitation. 

Emphasized characteristics varies between views anyway. Four interviewees described 

Big Room as follows: 

“Big Room refers to a large, common working space, but Big Room as a method is not 

co-location only. Addition to working in a common room, Big Room is organized 

collaboration between people” – Quality manager 

“Big Room activities are well planned designing work which occurs in a particular place 

at its best – – and a conference or follow-up meeting at its worst.” – Design manager 

“The most important (elements of Big Room) are collaboration and co-location. Big 

Room facilities enables collaboration. In our business, highlighted issue is building 

information modelling, which brings visualization to working.” – Team leader in design 

management 
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“Big Room activity is a sum of people, tools and processes, and a space.” – Partner 

The design manager described that at its worst, a Big Room session is a conference or a 

follow-up meeting. Similar thoughts have also the quality manager who described the 

nature of Big Room activities as follows: “Instead of follow-up meetings, (Big Room) 

meetings have to be value-adding, and follow-up should be handled elsewhere.” The 

partner replied that unsuccessful Big Room means that the concept has been approached 

from too narrow view: if any of those three elements he mentioned (people, tools and 

processes, space) is neglected, Big Room activities do not reach its objective successfully.  

Consequently, according to interviewees Big Room approach is a target-oriented way of 

working, in which people, a common working space, and facilitation are emphasized. 

Similarly, same elements were highlighted in survey results. As for observation studies, 

they illustrated the importance of right and reliable technology and functional facilities 

as well. For instance, the design manager told that the examination of design solutions 

without technology which enables 3D- modelling has been experienced challenging. In 

addition to the illustrative effect of 3D- modelling, complete use of BIM increases 

transparency between design disciplines and reveals errors of design interfaces. 

However, all interviewees referred to the “pure” Big Room concept, which has been 

applied in American hospital projects, in which all key designers are fully co-located to 

work in a common project environment. Because full-time activity in Big Room is not 

common in Finland, the recognition of essential elements is important in terms of valuable 

collaboration. For instance, the design manager compared their collaboration to American 

Big Room model in terms of frequency of meeting schedule: “We started to call our way 

of working as an intensive Big Room, because we had to modify the concept – – “. The 

restriction of Big Room activities from full-time working to 1-3 days a week is not solely 

a solution anyway. For instance, the quality manager described the feelings of designers 

who are instructed to sit in Big Room without a clear target as follows: “In Finland, and 

in our company as well, Big Room has been currently criticized. We are participating 

many (project) alliances, and we have naturally wanted to allocate best designers for 

these projects. Then, designers have been instructed to sit in Big Rooms of three projects 

daily or three days a week, and they are not doing anything (valuable) there. I can 

imagine that it is extremely frustrating, because activities are not facilitated.” 
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Thus, because each project is unique, similar methods cannot be applied in every project. 

Virtualization of the Big Room is considered to be a solution to problems occurred by 

challenges to participate in Big Room environment. For instance, the quality manager 

suggested that in the following way: “Because full-time sitting in a (physical) Big Room 

environment is not possible in Finland, the problem should be solved by virtual 

environment”. 

3.2.2 Participant selection for Big Room sessions 

Due to the fact, that overlapped projects prevent designers to participate enough, if at all, 

in Big Room of a certain project, Big Room sessions are generally carried out by few key 

persons from each organization in Finnish project alliances. Based on interviews, 

highlighted viewpoint was that the presence of people who own decision making power 

is essential, because Big Room sessions must be always productive. If a decision-making 

situation demands a power of higher quarter, are participants usually able to prepare 

conditions for rapid decision making at the least. Few survey respondents mentioned that 

the people who have the decision-making power or whose knowledge is needed in 

problem-solving are requirements for participant selection for a certain Big Room 

sessions. Similarly, quality manager told that: “I can easily imagine that attendees of Big 

Room are those people who are able to participate in decision making” and continued by 

describing: “I have an understanding, that there are those managers, as project managers 

from each organization, not those proper workers. – – For instance, if we reflect on the 

role of contractor, there are not those workers sitting in the Big Room.” Similar 

observations were made in Big Room environments as well. It indicates that in Finnish 

alliance projects Big Room activity is mostly carried out by project managers or design 

team leaders from different organizations. Thus, they are a means of communication 

between the project issues and designers. The quality manager described the relation in a 

following way: “Key presentative of disciplines sits in Big Room environment and 

communicate as efficiently as possible with designers of their home organizations. “ 

The team leader highlighted that the participation selection should go along with the need 

for knowledge. He described the participant selection procedure in that way: “In (the 

company), (Big Room) participants are determined according to designing process. – – 

We aim that the right people are involved to solve a problem at the same time. It is the 
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starting point for it.” The partner described the significance of participation as follows: 

“If someone, who is attending in Big Room environment, doesn’t ask anything from 

others, or anyone doesn’t ask anything him/her, he/she is useless attendee.” Thus, the 

exact determination of participants is necessary that wasted resource allocation can be 

avoided.  

In the Big Room ideology, reduction of intermediary people who transfer knowledge is 

an essential thing. Therefore, project key parties should be able to engage own business 

partners to Big Room activities as well. For instance, knowledge of subcontractors, which 

have the agreement with the contractor, might be crucial to other participants. 

Additionally, the client is not necessarily the end user of the object. A lack of 

intermediaries diminishes probability of errors and enables direct disquisition about 

unfocused issues between people who are responsible for issues. For instance, during the 

observation study of school renovation project, a headmaster of school walked to the Big 

Room and asked if he is needed on that occasion.  The observation study related to 

hospital project showed how a manager of HPAC design shifted between negotiation 

rooms where simultaneous Big Room sessions were held. For instance, the project 

management team was discussing about HPAC design and the manager was got to explain 

the solutions of HPAC design personally to the management team. At the same time, he 

was able to reply to arisen questions immediately without confusion or delayed response. 

Although the participants should be selected individually for individual Big Room 

sessions, the most probable Big Room participants were also examined. Figure 7 shows 

the results accumulated by questionnaire, which shows that roles of designers, a client, a 

contractor and principal designer are emphasized in general. Approximately 90 percent 

of respondents seen that client, contractor and principal designer are the most important 

participants in Big Room. Almost equally important are also other designers, but 

approximately 30 percent of respondent answered that they have to be presence on 

demand. However, this illustrates the reality related to the utilization of Big Room in 

Finnish construction projects: because the full co-location approach cannot be applied in 

most projects, project parties can agree who are instructed to participate in Big Room 

environment. This practice is not necessary the most valuable way to allocate people in 

Big Room sessions which should be avoid. 
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Figure 7.  Viewpoints of respondents: Who should participate in Big Room? 

 

When most probable participants were asked from interviewees, the design manager 

listed common Big Room attendees as follows: “Principal designer almost always, 

building services engineers, construction presentative, special designers when needed, 

and consultants quite often – – subcontractors are utilized also” , but noted that the 

absence of principal designer can be compensated with other designers. 

Observation study related to school renovation project indicated that an architect is a 

limiting factor whose knowledge is most needed by others. In agreement with observation 

was also the team leader who told as follows: “An architect, or principal designer, is 

usually a person who is missed in simultaneous Big Room sessions, especially in 

redevelopment cases she/he is an important person, who wants to take a stand on many 

issues, but whose point of view is also needed in many situations.” Therefore, a principal 

designer is a determining factor in terms of Big Room scheduling as well. 

The participation of design team leaders was widely discussed with interviewees. If 

project managers of disciplines are instructed to be presence in Big Room environment 

continuously, e.g. 2-3 days weekly, and at the same time they should lead the designing 

team in their own organization, there might be too much overlapped work and the working 

efficiency of project manager, as well as the efficiency of unaided designing team, might 

decrease. For instance, the team leader presented that: “If it (Big Room) could be 

organized virtually, it will solve the problem. Then every parties would have a possibility 

to work in the familiar environment where knowledge and peer support were available 
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as well. At the same time, the design team manager would be by design team and all 

designers would have a possibility to follow Big Room activities virtually.” 

Although designers would work for one project only, experiences illustrate that many 

designers do not want to work in Big Room even though it would be possible. The design 

manager had asked a reason for unwillingness of designers to work permanently in 

physical Big Room environment and he described the answers in that way: “Designers 

need big desktops and they have many displays. Additionally, they have their own experts 

in their own office, to which they have been invoking when I have asked that them. To go 

through field-specific issues is easier there (in own office) and they prefer to come Big 

Room environment several times in a week instead of moving completely to work in Big 

Room.”.  

According to the questionnaire results, the presences of consultants, end users and 

subcontractors are relatively important in Big Room environment. Additionally, the team 

leader pointed out, that sometimes the presence of end-user has led to significant 

enhancement of design solutions, because designers, either the client, are not capable to 

put themselves in end-users’ place. He presented a case where a municipality was a client 

and the project objective was a fire station. In that project, the role of property manager 

of the fire station had become significant in terms of design solutions. Within property 

manager’s knowledge, designers were able to engineer much better solutions.  

Due to collaborative way of working, participants are demanded to be able to 

communicate with each other. The hands-on activity of designers in Big Room 

environment was highlighted by questionnaire respondents when elements of a successful 

Big Room activity were asked. The issue was discussed in the workshop as well, where 

an importance of social skills and understanding about the own role in a team, were 

recognized as vital characteristics of Big Room participants.  

As a conclusion of analysis relating to Big Room participants, few principal rules for 

determination of attendees exist anyway: an importance of each project party varies 

within the project lifecycle, a bottleneck of human resources is likely the principal 

designer, and some social and delivery skills are required for efficient collaboration. 

Though respondents were answering to the questionnaire based on their experiences in 
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individual project with a certain complexity, notable differences between respondent 

groups’ answers cannot be recognized.  

3.2.3 The role of functional Big Room environment 

Layout design has found to be the important part of Big Room planning and organizing 

activities. Changeable, multiple environment became emphasized by survey respondents 

and interviewees. However, depending on a project, space requirements which are needed 

to conduct Big Room activities, varies between single rooms to large multi-space offices. 

Naturally, the impact of project size, such number of project personnel, affects spatial 

settings. Empirical observations indicate, that when the number of attendees is generally 

small, a simple negotiation room might be a decent environment for Big Room activities. 

Within the increasing number of participative people, demand for multiple spaces are 

emphasized.   

Observations and interviews addressed that negotiation room-type solution is well 

applicable when Big Room session takes place only once a week or rarely, and if any of 

project personnel are not collocated to work longer times in Big Room environment. 

Design manager pointed out, that Big Room sessions are often arranged in site huts at 

construction stage. Therefore, Big Room activities can be temporarily conducted in 

smaller facilities as well. However, results pointed out, that people do not like to work in 

such facilities long times. The interview with design manager was done in a site hut 

complex where Big Room sessions were conducted during the project implementation 

phase. The layout of that Big Room was designed in a way that in the middle of the room 

was a big display and desks were set in a shape of horseshoe. The team leader sketched 

why the room was not a functional space for such collaboration: “This one is a bad Big 

Room layout in my opinion, because you have challenges to get over there (points at 

another side of the room) and we have challenges to gather around the same table and 

look at the same picture. The best solution would be that one table is in the center, 

displays on two sides and those all stuff over there (points at wall). It guides to situation 

that we do not leave to sit at our own places. The long table is the most catastrophic in 

terms of Big Room activities, because it actuates people towards site meeting mood.” 

This illustrates the meaning of Big Room layout and how it affects people’ behavior. 
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The layout of the Big Room related to the school renovation project is drafted in the 

Figure 8 below. Due to small size of the room, people were able to discuss as a group 

around the table, but they were also able to shift easily to side chairs to have pair or 

smaller group conversations. Cozy room with small kitchen included all vital elements of 

Big Room: places for all participants, wall space for visual elements, and workable 

conferencing technology. Due to location in the construction site and permanent meeting 

time, construction personnel were able to seek advice from designers face to face at least 

in every Wednesdays.  

 

Figure 8.  Imitation from the layout of smaller project’s Big Room. 

 

Another Big Room that was observed was designed in a way that the biggest negotiation 

room was approximately in the center of facilities and smaller rooms were surrounding 

it. Big Room environment included also a project office, where approximately ten people, 

such project managers, coordinators and secretary, have own desks in an isolated room. 

During the observation study, doors of separate rooms were mainly kept open, which 

appeared to increase openness. Because facilities were not eminently large, people were 

able to shift fast between rooms, if knowledge of a single person was required in other 

rooms. A part of people who were participating to Big Room sessions described to be 

happy with spatial settings, yet people who were working full-time in Big Room found 

that spatial settings does not make difference to traditional working for their own part. 

However, they found that such collaborative environment increased a sense of solidarity 
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and decreased the level of e-mails and phone calls between project personnel, which are 

essential objectives of co-location. 

In Finland, the Big Room concept is not applied into any project such scale as in American 

IPD projects, yet in few projects full co-location of project members has employed. 

Research data encompasses descriptions about a project where significant share of project 

personnel have worked as a co-located team. In this project, the Big Rom environment 

was comprised of one large room, where working areas of disciplines were determined 

and screened off. Additionally, data addresses that these large facilities have been 

experienced challenging working environments in terms of industrial peace. Even though 

such open-plan office –type solution increases transparency of processes, it also increases 

the level of noise and exposes people to interruption and results in situation where people 

cannot concentrate on working. In smaller Big Rooms, the level of concentration has 

founded sufficient. In the other hand, people who replied the survey based on their 

experience in smaller Big Rooms were not working permanently there and therefore have 

not been felt themselves disturbed.  

Generally, interviewees and survey respondents highlighted the importance of facilities. 

The partner presented that the concept of modern multi-space office is applicable to Big 

Room environment where participative project organizations are able to employ 

personnel to work permanently in Big Room. Additionally, people reported that they have 

been relatively tired after intensive Big Room days compared to normal working days. 

Isolated working rooms might help people to manage own working as well. Thus, the 

research indicates that the more people are working in a same place, the more significant 

is the diversity of Big Room facilities. Addition to functionality of layout, the partner 

argued that layout design is an issue, which is worth paying and working zones of the 

multi-space office concept generates frames to rules related to Big Room facilities. 

Despite of the project complexity, practitioners agreed the importance of close proximity 

between construction site and Big Room. 

Experiences of practitioners underline that use of visual elements facilitates information 

processing a lot. Visual elements are found useless to share information to a large group. 

However, most of questionnaire respondents found that they cannot say has the level of 

visualization been good or not. It may indicate, that they are not familiar with visual tools 
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and methods and cannot understand the potential of visualization. However, respondents 

who clearly understand the potential of visualization are mainly agreeing that 

visualization has to be developed further. Construction experts who attended to 

workshop, brought up that the use of visualization have to be educated to Big Room 

attendees as well. The study reveals that visualization in Big Room is mainly carried out 

with visualized schedule, Last Planner System. Though the BIM is agreed to be an 

effective form of visualization, research indicates that 3D-modelling is still used partially, 

but the popularity of it is increasing. According to design manager, BIM-based co-

operation is seen as a necessary part of effective Big Room activity. 

3.2.4 Virtualization of the Big Room concept 

Virtual tools and techniques are platitude elements of any modern business. This 

investigation indicates, that virtual tools and techniques are slightly used in Finnish Big 

Rooms, yet the utilization of virtualization is generally seen valuable. According to 

interviewees, virtual Big Room environment was found fitting for simpler project. 

Physical Big Room activities with special facilities was seen more reasonable for large, 

complex projects. However, many challenges exist to conduct virtual Big Room. 

Research indicates that different combinations of software have been tested to conduct 

virtual collaboration in Finnish project alliances. Quality manager presented that common 

software, such MS Office 365 and Google applications have been used to conduct virtual 

communication environment. Addition to communication, they enable data storing and 

sharing activities, group discussions, and web-conferencing, but do not comprise 

scheduling and task management applications. However, she told that one of the major 

problems has been a large number of different software: “It is always a challenge to take 

a new software in to use. And if you have 3, 4, 5 new software coming into use within one 

project and you might be involved in to several projects at the same time, there might 

come a large amount of software to learn to use.” Though the common virtual 

environment is seen as a solution to that, she continued that: “Always when we are 

speaking about the inter-organizational software, the challenges related to information 

security and firewalls exist – How to ensure that data is not leaked from open database.” 

The large number of software is also criticized by the team leader who told that “We are 

using Skype and GoToMeeting applications in communications, the large number of 
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databases, and project management tools like Trello, which comprises task management. 

We have discovered that we have too many software in use and information sink and we 

are going to clarify that. —Information should be available for everyone.” 

Though physical collaboration has taken place mainly in Finnish project alliances, 

empirical research indicates that virtualization should be utilized to enhance collaboration 

between geographically dispersed people. According to questionnaire, project 

organizations have been relatively distributed in Finnish project alliances. Only third of 

respondents answered that level of geographical dispersion of project participant has been 

low. In larger projects, dispersion of parties has generally been relatively high. One of 

interviewees suggested that each individual Big Room session should be evaluated and 

considered if it can be carried out virtually. As an example, H3 said that all follow-up-

type meetings should be virtual.  

Thus, virtualization is generally seen valuable, but challenging form of Big Room 

according the investigation. Experiences address that virtualization must be conducted in 

parallel with physical Big Room activities. Though interviewees shared an opinion that 

there is anything that beats physical collaboration, at least virtualization makes 

participation possible if someone is not able to attend physically. Minor share of Finnish 

alliance organizations has co-located project personnel to work in Big Room environment 

between facilitated sessions and for such cases, virtualization of simultaneous 

engineering activities is suggested. 

Though the transition from physical Big Room environment to virtual is possible with 

modern technology in principle, virtualization set new challenges for collaboration. 

Virtual collaboration is seen feasible only between familiar people also amongst 

empirical research. The design manager told that: “Earlier designers did not answer me 

if I called them. I notice clearly that when we have now become familiar with each other, 

when I call them, they answer me or call me back quickly. – Maybe it causes from some 

psychological thing, but it tends to go in this way. You get much better contact to people 

if you mess with them daily and talk something else addition to design issues.” In 

agreement with him was also the quality manager who said that after familiarization, 

virtual Big Room could work. If participants are not able to be presence in physical Big 
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Room session for one reason or another, the interview study indicated that absence should 

be solved with virtualization. 

3.2.5 Managerial activities related to Big Room 

As a collective working method, the Big Room concept does not satisfy everyone anyway. 

When alliance participants make jointly agreement to use Big Room activities as an 

integration method, it does not necessary mean that all people of these organizations are 

glad to work in such environment. Thorough investigation and planning help to create as 

good as possible circumstances to collaborate under the Big Room concept. Addition to 

planning, the role of facilitation is highly emphasized in empirical research. Empirical 

research afforded a great opportunity to be introduced to facilitation of Big Room 

activities, since the importance of facilitation practices are quite slightly described in 

literature.  

Though project alliancing sets some requirements for collaborative working, results 

present that different informal kick-off activities are demanded that people get to know 

each other and are able to collaborate. Additionally, people have to be trained to Big 

Room activities. Notable matter is, that participative composition of people varies and 

new people are involved within the project. Grouping has been seen as a significant part 

of Big Room activities amongst respondents. Together created code of conduct, that 

people follow, is a cornerstone as well as per several experienced people. Empirical study 

indicates that Big Room training is not well conducted in general. Due to relative newness 

of alliancing and Big Room activities in general, concepts are not known amongst people. 

To make sure that people have understood the basic idea of Big Room concept, trainings 

should take places as often as new people join the project. Viewpoints of training methods 

varies amongst interviewees. For instance, design manager described that in the 

beginning the review of the concept is important, but continuous semblances of working 

methods are needed anyway. 

Many survey respondents presented that Big Room sessions to which they have 

participated in, has not been planned or facilitated. Experiences of the quality manager 

illustrated the same occurrence: a lack of facilitation. When major sessions are well 

scheduled in advance, all participants are aware that when resources have to be in use for 
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the project. Data gathered by survey presents, that facilitation of individual sessions is 

seen as a prerequisite for successful collaboration in Big Room. Interviewees summarized 

that very facilitation sets Big Room activities apart from traditional meeting practices. In 

Finnish projects, continuous facilitation of Big Room is not used, but facilitation takes 

places when particular working sessions, such workshops, are arranged.  

Thus, particular person, who act as a facilitator in Big Room sessions should be engaged 

to run Big Room sessions. Facilitator observes conversations conducted in Big Room and 

presents visual material, such 3D-modelling, in support of discussion and decision 

making. According to the design manager, general facilitator trainings benefit these 

leaders which are needed in Big Room a lot, yet all facilitation practices has to be revised 

for each session. Addition to being a person who practically makes collaboration easier 

and more comfortable, facilitator must be able to create collaborative atmosphere 

amongst participants, and take care of participants’ personal needs by suitable pacing of 

working. So, the main task of facilitator is to make collaborative working productive 

activity by various ways. 

Two interviewees had personal experience from the Big Room facilitation. They 

emphasized, that working load of facilitation is such extensive. Facilitation of a single 

day demand approximately one working day for planning and another for reporting. Thus, 

increased amount of Big Room sessions in a project raises the demand for full-day 

facilitator quickly. However, 28 % of questionnaire respondents answered that in their 

opinions, no one hasn’t been responsible for organizing and managing sessions and last 

72 % answered that the respondent has been some internal project member, in most cases 

the project manager. It sounds reasonable but also alarming, because project managers 

are skilled enough to conduct facilitation, but they are usually such strained by normal 

project management activity itself. Interviews pointed out that if the facilitator is internal 

member of the project, there may be several capable members enough to facilitate Big 

Room sessions. The design manager said that: “We have also discussed in our 

organization that how well should facilitator be familiar with the project — according to 

facilitation trainings, the facilitator can be totally external member — Here, lots of terms 

and slang words are used which are necessary to know. That is why I would see that 

facilitator should be an internal project member.” On the other hand, results indicate that 
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facilitation is possible to be done by discipline managers as well, when the main object 

of a session is to solve an issue related to that particular discipline. Successful Big Room 

facilitation comprises also a secretary who is responsible of documentation. Additionally, 

so called sub-facilitators have been used to facilitate working in smaller groups. The 

quality manager pointed out that the role of facilitation has to be agreed with participating 

organizations. Without any agreement, the facilitator may face a situation, in which he/she 

does not have a sufficient status for facilitation. 

Due to hectic nature of Big Room activity, people have found long Big Room days 

tedious. This has led to the situation that people are stressed and do not fully concentrate 

on working. The team leader opened up the reasons behind the need for soft values: “Big 

Room sessions take more time than normal meetings, thus the soft skills of facilitator are 

important: when people are tired and unmotivated, facilitator has to come up with some 

lubricant activity, follow the feelings of participants, punctuate meetings enough, ask if 

refreshments are needed and things like that to make sure that people are motivated and 

concentrated on issues, instead of yawning and waiting for the end of session.” Similar 

observations had also the design manager. 

Empirical study reveals that data management in Big Room environments is not well 

established activity and increased lack of documentation is a real risk in many Finnish 

project alliances. Because one of the main targets of the Big Room concept is to change 

e-mail messaging to face-to-face discussions, and most decision are tried to make in Big 

Room, decisions have to be expressed by documentation. Similarly, the study pointed out, 

that project personnel have to be informed frequently about general issues, and project 

management cannot rely too much on the power of face-to-face communication. 

Experiences from large Finnish alliance project indicates that weekly notices about 

current issues and project progressing have been founded valuable. Notices disseminates 

current information but also increases openness amongst participants. Additionally, 

empirical studies brought out daily huddles, which are known from American Big Room 

concept. Daily huddle aims to make daily snapshot towards project and ensure that all 

participants are aware of own current tasks. 
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3.2.6 Influence of the project lifecycle on Big Room 

The significance of Big Room is particularly emphasized in project development phase 

when alliance partners have been agreed interim project alliance agreement. The survey 

results illustrate, that under 50 percent of respondents have participate in Big Room 

environment before development phase. Opportunities, but also challenges, of intensive 

collaboration at initial stages of the project have been recognized by workshop attendees. 

It is clear that before an alliance agreement, tendering consortiums are not eager to invest 

money in Big Room activities. The most probable risk is, that if the client is engaged into 

Big Room with tendering consortium at pre-development stage, alliance consortium may 

generate valuable knowledge which from the client may benefit for free, if there is no 

agreement related to possible innovations. If a consortium decides to use Big Room at 

tendering stage, it generally means extra costs as well. 

Due to phase-specific targets of the project alliance, the objectives of Big Room activities 

are defined within the project phases. The team leader presented, that urgency varies a lot 

during the project. For instance, in the beginning the objective of Big Room activities are 

generally to gather ideas for decision-making in longer time span, and at the 

implementation stage delays may cause losses such quickly. Therefore, Big Room 

activities change and may aim to gather innovations, solve problems or make decisions, 

for instance. 

Empirical research included a part that was concentrated on how important different 

integration mechanisms are during the project lifecycle. The survey respondents were 

enforced to make a pairwise comparison between following integration mechanisms: 

contractual mechanisms, use of common BIM, communications technology, 

collaborative processes and collaboration between people; are during a project. Figure 9 

presents the relational results of the comparison. The study indicates that collaboration 

between project participants is seen as the most important integration mechanism through 

the project. At predevelopment stage, contractual mechanisms are emphasized and their 

importance naturally decreases at development stage. Vice versa, use of common BIM is 

not seen important in the beginning of the project and its importance increases clearly at 

development stage. Surprisingly, the importance of communications technology is 

relatively small during the whole project lifecycle, and its importance decreases 
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continuously. Thus, it can be discovered that Big Room concept, which emphasize 

collaboration and processes which support collaboration between project participants, is 

highly valuable integration mechanism in collaborative procurement forms. Its 

importance does not change as strongly as the importance of common BIM or contractual 

mechanisms. On the other hand, the result indicates that instead of using communications 

technology as a mode of co-operation, collaboration is highly prioritized. 

 

Figure 9.  Relation between integration mechanisms at different stages of the project 

3.2.7 Lean tools and methods 

The study reveals that basically a few Lean tools or techniques were well employed in 

Big Room environments of studied Finnish projects. On the contrary, results indicate that 

Lean tools are such infrequently utilized properly. The average utilization rates gathered 

by questionnaire addresses that the most frequently used Lean tools are Last Planner 

System (LPS) and Target Value Design (TVD) (see Figure 6.).   
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Figure 10.  The most used lean tools and methods in Big Room. 

 

According to research, LPS was generally used in every Big Room, though the potential 

of LPS is evaluated even higher. However, major respondents answered that LPS was 

either moderately or highly used. Interviewees highlighted also the power of LPS as an 

effective method to manage interrelations and schedule. Thus, it can be concluded that 

the significance of LPS is generally known, in terms of effects on dependency 

management, scheduling and design management. For instance, the quality manager 

presented: “In terms of Last Planner System, especially in designing, the management of 

independencies is essential”, yet, the design manager described that quite the contrary: 

“Last Planner is a good method when we find out that when something will be ready, as 

well as when interdependencies in designing”.  

Such high average using rate of TVD induces that Big Room as an integrative co-

operation has experienced valuable, from which can be concluded, that the client is 
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relatively well engaged to Big Room as well. However, most of respondents evaluated 

that the potential of TVD is high, yet major respondents answered that it has been used 

moderately. The quality manager noted that without use of TVD, the reach of project 

objectives is difficult if real needs are not defined accurately. 

The survey respondents preferred LPS, TVD, personnel engagement, IT-systems, and 

Choosing by Advantages- methods as 5 most used Lean- methods in project alliances. 

However, the study reveals that e.g. Set-Based Design is remarkably little used method, 

though interviewees mentioned it one of the most vital Lean tools which support Big 

Room activities. As for CBA, the usage level has not been high, neither the potential is 

evaluated very high. However, interviewees pointed out that especially CBA is an 

extensive tool for decision making process. It enhances the transparency of the process 

which may lead to more justified decisions. The quality manager described as follows: 

“CBA is a good method to evaluate alternatives. It is simply to use and easy to press. It 

does not base only on money, yet issues are compared by characteristics.” The design 

manager emphasized the transparency that is increased within the use of CBA: “CBA has 

been utilized in this project, but not orthodoxly. – – CBA makes an issue transparent. Its 

difficulty is in rating because rating is a matter of opinion. If a client has a strong view 

(about alternatives), the rating is easier, it is hard to rate on behalf of other.” 

Though the questionnaire provided empirical information how Lean tools are utilized in 

Big Room environment in practice, it has to be noticed that Lean ideology is relatively 

new within construction industry. Thus, several tools might have been used without 

accurate knowledge which issues are in question. Additionally, it seems that many Lean 

tools and methods is used partly or as a modified method. As a conclusion of Lean tool 

analysis, those methods clearly support project alliance ideology, in which target setting 

is a base of working. By interdependency determination process, concurrent engineering 

and collaboration can be carried out in sensible way. Last Planner System and Visual 

Management can be considered to be vital Lean tools in terms of Big Room environment 

designing, because they are fixed elements of any Big Room which were studied in this 

research. 
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3.3 Influence of complexity factors on the Big Room concept 

Several individual factors were recognized to act as triggers for the adjustment of the Big 

Room concept. This chapter present the factors which were identified to have an influence 

on the concept in the empirical analysis. 

According to the results of the survey, the activity in Big Room environment has been 

higher in larger project in terms of monetary value. However, interviewees emphasized 

that frequency of collaboration in Big Room cannot been determined by monetary value 

of the project or dimensions of the building only.  Finnish construction industry has faced 

problems related to geographical dispersion and partial resource allocation of project 

organizations, which have been experienced to make managerial issues complicated. It 

has led to situation that several designers cannot been participated in Big Room activities 

which has influenced negatively to cross-functional integration.  

Table 5 presents the triggers which were most commonly mentioned to impact on the 

adjustment Big Room activities by interviewees. Naturally, technical complexity, number 

of integrative parties and complexity of project elements were mentioned. Due to 

interviewees’ experience about Big Room activities in other procurement forms, all of 

them mentioned that procurement form has major impacts on Big Room activities. People 

who participated in the workshop compared Big Room activities between a simply and a 

complex project. The highlighted issue in terms of complexity was virtualization which 

was seen to be emphasized in simpler projects and collaboration in physical Big Room 

environment was seen more vital for more complex projects. 

Table 5. Most commonly mentioned complexity characteristics by interviewees which 

have impacts on Big Room adjustment. 

 Quality 

manager 

Design 

manager 

Team 

leader 

Technical complexity of the project object 

(e.g. building) 

x x x 

Number of integrative parties x   

Project objectives (e.g. tight schedule or 

budget) 

 x x 

Contracting form x x x 
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Table 6 comprises the complexity factors which were identified in empirical study to have 

influence on Big Room activities. Additionally, descriptions about influences are 

provided as well. 

Table 6. Identified complexity factors which have impact on Big Room foundation and 

activities. 

Complexity factor Explanation 

Monetary value of the project How much money is available/justified to use for Big Room 

Extent of the scope How long must people be committed to Big Room activities 

Technical complexity How skilled designers are needed, which kind of technology 

is needed, how frequent is Big Room activity 

Uniqueness of the object (e.g. 

building) 

Which kind of Big Room activities are required and how 

often 

Interdependencies between 

disciplines 

How much collaboration and integration are needed 

Multidisciplinary Which kind of facilities are needed to carry effective Big 

Room activities out 

Tight budget How frequent and which kind of Big Room activity should 

be exist, are innovations needed 

Tight schedule Could designers be fully co-located to work as an 

integrated project team to decrease the lead time further 

Quantity of project personnel How large and diverse Big Room environment is needed, 

how often are Big Room sessions conducted 

Overlapped projects of 

designers 

How often designers are able to participate in Big Room 

activity 

Geographical dispersion of 

people 

Are people able to participate in physical Big Room 

environment 

Experience about Big Room 

activity 

How much and which kind of training is needed to instruct 

people to Big Room ideology 

Understanding about project 

alliancing 

How much and which kind of training is needed to instruct 

people to work on joint goals 

Experience of people about 

Lean Management 

Are people familiar with Lean tools and methods which are 

used in Big Room 

Earlier experience about same 

people 

How much informal grouping activities are needed 

Technical competence of 

designers 

How much designers need peer support from home 

organizations – could they be fully co-located to work in 

Big Room environment 

Social skills How well people get along with others and are they able to 

participate in discussions on their own initiative 

Communication skills How well people are able to share and receive information 

Learning skills How well people learn and can apply new knowledge 

Capability of the client Are the client capable to define the project objectives, 

collaborate and make decisions 

 

Addition to the list of complexity factors which impact on the adjustment of Big Room 

activities (Table 6), a few other characteristics were recognized to have an influence as 
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well. For instance, the research has indicated the impact of the project life cycle. 

Additionally, the presence of decision-making power has been recognized to influence 

Big Room settings.  

Table 7 illustrates factors which have the biggest impact on Big Room activities and vice 

versa, presents Big Room activities which are mostly impacted by different factors. 

Therefore, it can be argued that the project life cycle has the major impact on Big Room 

activities. Despite the facilitation, documentation and evaluation processes, which are 

recommended to implement during the whole life cycle, the impact of the project life 

cycle on Big Room setting and activities is significant. The most of all, it has influence 

on people who are needed in Big Room environment, frequency and mode of activities, 

virtualization in terms of suggestion that face-to-face activity in the beginning of the 

project creates a base for effective virtual activity, and space in terms of location which 

can be transferred within the progress of the project. The next factors influencing Big 

Room activities are mainly structural complexity factors such as multidisciplinary, the 

number of organizations sharing resources, the duration of the project, geographical 

dispersion of project parties, technical complexity and interdependencies between 

disciplines. 

The most affected element of the Big Room concept is the frequency of facilitated Big 

Room sessions. The definition of appropriate frequency for Big Room activities is 

probably the most challenging as well. The research indicates that the frequency, spatial 

settings of Big Room environment, people and mode has a clear link: the low level of 

frequency and small and simply Big Room environment has studied to walk hand in hand 

and vice versa, the high frequency and large, multiple facilities. If the frequency has been 

low, participants of the Big Room sessions have generally been discipline managers and 

sessions have reminded follow-up-type meetings, when full-time activities in Big Room 

environment employ designers and the working mode is concurrent engineering and 

workshops which aims decision-making or problem-solving. 
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Table 7. 15 most influencing factors which have impact on Big Room elements. 
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Project life cycle                

Multidisciplinary                

Number of organizations 

sharing resources                

Expected duration of the 

project                

Geographical dispersion of 

project parties                

Technical complexity of the 

object                

Interdependencies between 

disciplines                

Monetary value of the project                

Number of project personnel                

Capability of the client                

Overlapped projects of 

designers                

Technical competence of 

designers                

Social skills of Big Room 

participants                

Availability of skills required                

Tight budget                
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4 DISCUSSION 

According to empirical data, the Big Room concept has been implemented in many 

Finnish construction projects without consistent guidelines. Additionally, the project 

alliancing is a relatively new concept in the Finnish construction industry and not widely 

known as well.  Thus, people are generally criticizing many issues related to the concept 

of Big Room, partly due to the lack of sufficient information. This research indicates that 

the characteristics of a certain project influence Big Room foundation and activities in 

project alliances. Therefore, the aim of this discussion is to provide a proposition for the 

successful adjustment of the Big Room concept in project alliances. 

4.1 The Big Room concept 

Because the definition of Big Room is not established amongst researchers and people in 

the construction industry, comprehensive definition of the concept is necessary.  

According to this research, the main objective of Big Room approach is to share and 

generate project-specific knowledge. Naturally, designers’ capability to work 

independently increases within experience, but it does not mean that they could generate 

new knowledge at same level as integrated, co-located project team which consists of 

individuals from different disciplines. Because of the unique nature of any project 

alliance, knowledge which is needed to build up the project objective, is a result from 

collaboration. 

4.1.1 The foundation of the concept 

Highlighted objectives of Big Room are concurrent engineering, collaboration and 

communication between Big Room participants, which were emphasized in the literature, 

as well as in the empirical analysis. However, equally often participants, layout of the 

physical working space and technology are named linchpins of Big Room activities. Thus, 

Big Room means that right people are working on same issue at the same time in a 

common working environment. However, the combination of these elements does not 

occur by itself, but by managerial processes which facilitates such collaboration. Several 

processes such as comprehensive planning, facilitation of Big Room sessions and 
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documentation of the working, are also understood to be vital for the project-specific 

knowledge sharing and generation activity. Additionally, lean ideology has been studied 

to be vital in terms of managerial tools and methods which can be utilized in Big Room 

environment. 

Table 8, explains more closely the function, key issues and the objective of people, 

physical space and technology, which are studied to be stable elements, the foundation of 

Big Room activities in project alliances. Empirical analysis confirmed that the 

foundation, which was formed on the grounds of literature review, includes the most 

important elements of the Big Room concept which create a base for Big Room activities. 

 Therefore, people are sources of information and knowledge, which are needed to make 

project-specific decisions and solve problems. The more understanding and knowledge 

are involved to work on issues which touch people from different disciplines, the better 

opportunities to find successful solutions exist. Additionally, the multi-disciplinary 

interdependency is managed more efficiently, if people from different organizations are 

communicating and collaborating with each other.  

The study illustrates the significance of physical Big Room environment. Although the 

space is significant in terms of physical characteristics, it has psychological effect as well: 

a common project environment increases the sense of solidarity in where project 

participants gather to work on the certain project together. Key issues which must be 

taken into account in the planning and implementation of Big Room activities are size of 

needed space, layout design and diversity of working facilities. Flexibility of spaces is 

highlighted because Big Room generally employs different working modes, such pair- or 

group working in smaller teams. 

Technology is more or less a part of any modern business. Laptops are the basic objects 

of every Big Room participants, particularly in cases, in which Big Room activities are 

carried out by few Big Room days in a week. High-speed connections, projectors and 

displays enable efficient working in Big Room. Different software assist designing, but 

also provide tools for management. For instance, different project management software 

which facilitate the management of tasks, schedule and documentation, were mentioned 

by interviewees. The research illustrates the importance of 3D-modelling, which was 
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suggested to be the requisite part of Big Room in terms of visualization as well as an 

enabling factor of virtual Big Room environment. Additionally, technology enables 

communication between project members, participation in Big Room activities by remote 

access and virtualization of the Big Room concept. 

Table 8. Three elements which are presented to be the foundation of the Big Room 

concept. 

 Function Key issues Objective 

People Source of information 

and knowledge which 

can generate new 

knowledge and 

innovations. People 

enable integration 

between different 

disciplines. 

Decision-making 

power, problem-

solving capability, 

interdependency 

Integration between 

discipline-specific 

solutions, joint decision-

making processes which 

promote the project, 

reduction of uncertainty 

and errors by continuous 

collaboration. 

Physical 

space 

Working environment 

that enables project 

personnel to 

collaborate, co-operate 

and integrate with each 

other 

Size, layout, multiple 

facilities, flexibility, 

visualization of work, 

visual tools, location 

of a working 

environment 

Functional working 

environment enables 

efficient working in 

different modes (self-, 

pair- or group working) 

and support 

collaboration by visual 

elements 

Technology Modern technology 

that enables and 

facilitates working by 

high speed internet 

connections, high 

quality IT systems and 

equipment. 

Office technology, 

ICT, 3D modelling 

software, data 

storages, project 

management tools 

Makes fluent and 

efficient working and 

communication possible, 

enables 3D-modelling 

and virtual Big Room 

activities 

4.1.2 Managerial processes in Big Room environment 

The result indicated clearly, that managerial processes are needed to support co-location 

of the project team. Unstructured or poorly planned Big Room activities do not result in 

effective collaboration and integration. Big Room is a target-oriented way of 

collaboration and careful planning and implementation of activities are required.  

Though project alliancing emphasize integration and collaboration between participative 

organizations, it is important to notice that alliance contract is usually agreed between 
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few key parties. However, a participation of alliance parties only in Big Room 

environment does not lead on successful project integration. Several stakeholders, such 

subcontractors and subconsultants, are engaged in a project by separate agreements. 

These organizations are usually needed to participate in Big Room environment as well. 

Since Big Room activities may take much time from non-alliancing organizations, and 

their contribution is not absolutely tied to project outcomes, comprehensive 

understanding about the value of collaboration is emphasized. Thus, all organizations 

have to internalize the value of close working in Big Room environment. Due to dynamics 

and phased nature of projects, new actors are involved in Big Room activities throughout 

the project lifecycle, who have to be introduced into the concept as well. Thus, 

comprehensive understanding about collaborative working in Big Room environment has 

to be carried out by orientation and training sessions. Furthermore, informal team 

formation events are recommended to create team spirit between collaborative parties. 

Lean management ideology provides various applicable tools and methods for successful 

Big Room management. The most used lean tool is Last Planner System, which facilitates 

scheduling significantly. Obviously, few lean management methods that was presented 

in literature are well known among people who are familiar with Big Room, yet a large 

share of all methods are such unknown. Addition to LPS, the use of TVD, CBA and 

visualization are proposed to be essential in Big Room. Although the use of those lean 

management tools and methods can be recommended to be used in every Big Room 

environments, the project-specific selection of the best tools is suggested.  

Empirical research highlighted the role of facilitation which was not emphasized in the 

literature related to Big Room activities in the construction industry. However, the 

facilitation was founded to be a very important part of working in NASA’s Team X, 

which have major similarities with the intensive Big Room activity. The success of Team 

X’s work has been reported to be a result from the intensive facilitation practices in which 

the facilitator follows the work of the team, and directs and helps the team members 

immediately, when the requirement for information arises. However, similar tasks of the 

facilitator were described by interviewees who emphasized the role of Lean management 

tools and methods which support facilitation activities. Convergent characteristic of 
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Finnish Big Room practices and Obeya, is the role of discipline managers who act as 

information runners between the project management and the designers. 

To avoid the worthless resource allocation, Big Room demands continuous evaluation by 

the participative people. The objective of the assessment is to make sure that working is 

valuable in terms of participation of right people, utilization of right technology and tools, 

and the attainment of desired objectives. 

Working in the Big Room environment emphasizes the power of face-to-face 

communication. This research indicated that information and knowledge is transferred 

mainly orally. To make sure that the information remains available equally for everyone, 

it is important that the documentation is conducted systematically. Generally speaking, 

documentation practices should comprise reporting and the maintenance of the decision 

log at the least.  

The figure 11 shows the relation between managerial processes and the project life cycle. 

Depending on the point when Big Room concept is decided to put into operation, all 

processes which are presented in the figure have to be apply as well. The exception is 

virtualization, which is recommended to put into press when project personnel have been 

familiarized with each other. The research indicated, that without earlier physical contact 

the probability that virtualization could compensate collaboration in physical Big Room 

environment is low. Figure 11 also illustrates the repeating training sessions which are 

recommended in the beginning of each phase when new people are likely to be engaged 

in the project. For instance, the research indicated that participation of construction 

personnel is highlighted in the implementation phase when construction issues are 

discussed in Big Room sessions, yet an early integration of a contractor as possible is 

recommended. Orientation and team formation processes are emphasized in the 

beginning of the project, yet a new project phases may generate the need for these 

processes again, since the new people are involved with the Big Room activities. in 

addition to team formation, continuous grouping activities which support solidarity are 

recommended. 
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Figure 11.  Managerial processes which are vital part of the Big Room concept. 

4.1.3 The impact of project lifecycle on Big Room sessions  

Project alliance phases set clear objectives also for the alliance team. Naturally, the 

objectives of the project phases determine objectives also for Big Room, and thus the 

session mode has to be selected on the grounds of the objectives. The study illustrated 

that the most commonly used working mode in a Big Room environment is a workshop. 

For instance, processes of innovation, decision-making and problem-solving can be 

carried out efficiently by workshops. Traditional conferencing-type or follow-up-type 

meetings are also used, yet the research advises that they are not value-adding events and 

they should be conducted virtually. Different workshops and meetings are able to be 

conducted in full-time, as well as part-time, in Big Room environments which are always 

facilitated. Integrated concurrent engineering (ICE) is the key to rapid, correct and 

innovative design process. Depending on other characteristics of the project, and the 

complexity, ICE in Big Room environment is suggested to carry designing process 

efficiently out. Innovation and decision-making processes are suggested to conduct by 

workshops within the project lifecycle anyway.  During the construction, individual 

innovation or urgent decision-making workshops have to be organized immediately when 

the requirement arises. Scheduling workshops have to be arranged frequently through the 
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project and also non-alliancing parties are recommended to be involved into those 

workshops. Additionally, the daily use of Last Planner System is an important method to 

make sure that project is proceeding within a plan and is following the principles of Lean 

management.  

Empirical analysis indicated that Big Room concept has been utilized mostly in project 

development and implementation phases, which is natural due to contents of project 

phases. Referring to the project lifecycle, the development of Big Room practices is 

suggested to start already at pre-development stage. Contrary to working during the 

alliance contract, when Big Room should be a common affair of the alliance organization, 

the main initiator for Big Room activity should be a tendering consortium, which aims to 

produce as good bid as possible. If a single consortium is able to engage the client in Big 

Room activity as well, it may enhance the chance of winning the competitive bidding as 

well. 

Scheduling has major impact on Big Room activities. If the schedule of development 

phase is extremely tight, then the frequency of the activities should be higher than in cases 

when the development phase is unhurried. Tight schedule demands participants to 

collaborate and integrate own design decisions more often and intensively. On the other 

hand, intensive working decreases the length of needed time to carry project out. Thus, it 

can be assumed that a tight schedule requires organizations to release momentarily more 

resources for the project, despite the other on-going projects that they are working on at 

the same time. The research indicates, that in development phase, Big Room activity is 

mainly conducted by workshops at low incidence and should change to more frequent 

when project is proceeding to implementation phase. 

Table 9 presents the main objectives of Big Room activity in different project phases. The 

relation between the contents of the phases and the objectives indicates that the phase 

objectives can be carried out by collaborative working in Big Room environment. In the 

implementation phase, the frequently arranged Big Room sessions enable concurrent 

engineering and construction as well.  
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Table 9. Major objectives of the project phases which influence Big Room activities. 

Project 

phase 

Project 

Predevelopment phase 

Project Development 

phase 

Project 

Implementation phase 

Description 

about the 

content of 

the phase 

Selection of proponents, 

possible alliance 

parties are 

participating in 

tendering as 

consortiums 

 

 Formation of 

integrated project team 

The implementation of 

the project: design and 

construction. 

  Capability of 

consortiums are 

evaluated and the best 

consortium is selected 

TOC and KRAs are 

targeted to set based on 

recognized risks and 

solutions innovated by 

alliance team 

 Alliance parties share 

commercial risks and 

rewards which are 

agreed in the contract 

  interim Project 

Alliance Agreement  

Full Project Alliance 

Agreement  

  

 Major 

objectives of 

Big Room  

Consortiums can utilize 

Big Room concept to 

prepare the bid and 

engage the client for 

early integration. 

Integrated project team 

agree about the use of 

Big Room concept as a 

form of collaboration. 

Big Room under iPAA 

is recommended to 

enhance the accuracy of 

TOC and create better 

pre-requisites for 

implementation.  

Big Room is utilized as 

a form of close 

integration and 

collaboration between 

participants. Intensive 

working is 

recommended to carry 

out concurrent 

engineering and rapid 

advancement of the 

project. During 

construction, quick 

problem solving in Big 

Room environment is 

emphasized. 

4.1.4 Forming the definition of Big Room 

Theoretical and empirical studies have illustrated the most important elements of the Big 

Room concept, which aims to project-specific knowledge sharing and transferring 

practices by close collaboration of project alliance participants. Although the concept 

seems to be carried out variously in Finnish construction and infrastructure project 

alliances, three elements which were presented in table 8 are proposed to be the 

foundation for the Big Room concept. Both, the literature review and the empirical 

research indicated the importance of these elements. Integration and collaboration in Big 

Room environment have to be managed. Processes presented in Figure 11 are essential to 

make Big Room activities value-adding. In addition to the foundation and managerial 
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processes, determination of Big Room mode and frequency of facilitated sessions form 

the concept of Big Room. Figure 12 illustrates the foundation and processes which must 

be conducted over the project alliance lifecycle to realize successful implementation of 

the Big Room concept. 

 

Figure 12.  The concept of Big Room 

 

Despite the need to adjust the Big Room concept a project-by-project, the existence of 

these elements enable successful communication, collaboration and integration in Big 

Room environment. Due to comprehensive examination of elements of the Big Room the 

proposed determination of Big Room concept is justified. Consequently, the definition of 

Big Room can be determined based on this research. It indicates that the Big Room 

concept aims to develop cross-disciplinary integration, which make the project-specific 

knowledge sharing and generation possible. The objective is reached by the foundational 

elements of Big Room: people, technology and physical space, which enable managerial 

processes and methods to be carried out.  

4.2 The adjustment of the design and implementation of the Big Room 

concept 

Complexity models presented in the literature review provide several frameworks for the 

management of complex projects. Those models illustrate various classifications which 
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directs the project manager towards a successful management of project complexity. 

Behind these models are tens or even more factors which have impact on the total 

complexity. Because complexity has been studied to change within a project lifecycle, 

complexity is suggested to be evaluated continuously, at the least when project is 

advancing to the next stage. Additionally, re-evaluation is recommended if significant 

unexpected events occur and/or impact the project. Empirical analysis illustrated the link 

between influencing factors and the elements of Big Room which should be adjusted 

according to influences.  

This chapter aims to describe a process, which direct the adjustment of the Big Room 

concept in project alliances. The adjustment process starts from a complexity analysis, in 

which some generic factors, which have impact on Big Room adjustment, are evaluated. 

According to the analysis, the foundation of Big Room will be established. After the 

foundation, final elements of the Big Room concept are adjusted in a reasonable manner. 

4.2.1 Designing the basis for Big Room activities 

The Big Room concept is recommended to put into operation according to reasonable 

adjustments. The size of the project, for an instance, in terms of the number of 

organizations which allocate the resources in the project development, impacts on number 

of Big Room participants and spatial settings directly. Similarly, the monetary value of 

the project has the influence on spatial settings and technology: the investment on Big 

Room may be reasonable to be in line with the monetary value of the project. Functional 

Big Room environment can be done by recycled office furniture and many managerial 

processes can be facilitated with traditional equipment, such whiteboards and printed 

plans. People who gather to collaborate in Big Room environment generally carry their 

own laptops and a set of different adapters and a projector are often sufficient equipment. 

Table 10 presents three types of Big Room settings which can form basis for Big Room 

activities in certain project alliances. Those classes are formed based on the research, 

which illustrated different practices to implement the Big Room concept. The proposed 

types are referred as low, medium and high adjustments of the foundation. The lowest 

level of adjustment, reminds the principles of Obeya in which discipline managers act as 

intermediate between designing and project management (Morgan & Liker 2006). Big 
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Room activity in such model is based on recognition of interdependencies which are 

managed by the alliance leadership team and key representatives from different 

organizations. The physical space provides facilities, but also orientates participants to 

work on a certain project as an integrated team. 

Within the growing size of the project and the increased complexity, a more intensive 

type of Big Room concept is suggested to enable successful collaboration. The “medium” 

level of the Big Room adjustment is a step towards fully integrated project team. It 

employs Lean management principles in terms of justified resource allocation, waste 

elimination and increased role of visualization. In this setting of the Big Room foundation, 

concurrent Big Room sessions are recommended to enable knowledge sharing, as well as 

ad-hoc face-to-face communication, without intermediates. 

The third model, “high” level of the foundation means that a major share of project 

personnel is fully co-located to work as an integrated team in Big Room environment. 

Full co-location of project personnel reminds the co-location of Team X, yet few 

characteristics separate that kind of Big Room from war room. Generally, within the 

increasing number of integrative people, the need for multiple facilities raises as well. 

However, geographical dispersion may prevent a part of project personnel to work full-

time in Big Room environment, even though they would have not overlapped projects in 

the making. The need of continuous peer-support in designing may also be a preventive 

factor. Despite the situation that all key people cannot be co-located to work in Big Room 

environment, full-time working in Big Room environment is recommended as much as 

possible. 

Naturally, this model does not provide a ready-designed foundation of Big Room for 

project alliance organizations. Comprehensive study of factors influencing in set-up of 

the foundation is always demanded. However, Table 10 provides the guidelines how Big 

Room activities could been conducted in a certain project. As a conclusion, the 

influencing factors are generally the possibility of designers to participate actively in Big 

Room activities, the need of integration between disciplines or people and financial 

investment that is possible to use in the concept. 
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Table 10. Guidelines for the adjustment of the Big Room concept foundation 

 Low Medium High 

People Participants are the key 

representatives from 

organizations which are 

involved in a project 

alliance, such as 

project/team managers. 

Integration is generally 

carried out by weekly 

meetings in where key 

representatives act as 

means of communication 

between alliance 

organization and 

disciplines 

Although key participants 

are often discipline 

managers, the fundamental 

of right participant 

selection is emphasized. 

People are invited to 

participate in Big Room 

sessions if their knowledge 

are needed there. 

Participation has a 

meaning and is always 

justified. The need of any 

project member can be a 

trigger for a certain Big 

Room session. 

Major share of project 

personnel is fully co-

located to collaborate as 

an integrated team in Big 

Room environment. 

Integrated concurrent 

engineering ideology is 

emphasized in terms of ad-

hoc sessions and free, fast 

flow of information is 

essential. The most 

essential people are 

designers, not discipline 

managers 

Physical 

space 

Relatively simply meeting 

room is often sufficient. 

The size has to be 

evaluated based on the 

number of probable 

participants and diversity 

of facilities is influenced by 

frequency and duration of 

Big Room sessions. 

Location of Big Room close 

to construction site is 

recommended during 

construction. Additionally, 

personal needs have to be 

taken account in terms of 

restroom. 

Facilities that comprise 

isolated meeting rooms for 

groups of different sizes 

and individual working, 

kitchen, and restroom. 

Fixed working desks for 

full-time project personnel 

is recommended. Central 

location among good 

connections in development 

phase and close location to 

construction site in 

implementation phase is 

essential. 

Multi-space office- type 

layout that enables 

multiple ways of working. 

Coziness of facilities has to 

be noticed because Big 

Room is a permanent 

working place for several 

people. Central location 

among good connections is 

recommended. 

Technology Normal conferencing 

technology is required 

(displays, a projector, 

adapters, cables, internet 

connection, etc.), right 

technology for virtual 

participation. 

Comprehensive 

conferencing technology in 

every rooms, several 

displays for information 

sharing around facilities. 

Wide use of BIM is 

emphasized. 

Hi-tech conferencing 

technology, high quality 

3D-modelling software and 

equipment. 

4.2.2 Definition of reasonable working mode and frequency 

Although the research illustrates that the adjustment of the Big Room foundation seems 

to be influenced by several factors, such as the availability of skilled people, the frequency 

of Big Room sessions is influenced by other complexity factors as well. The technical 

complexity, amount of interdependence between disciplines, as well as the tight schedule 

increases the need of more frequent Big Room sessions. Similarly, the working mode is 
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strongly affected by these same factors. Generally speaking, within the increasing total 

project complexity, the frequency and the need of intensive Big Room sessions and 

concurrent engineering practices increase as well. Vice versa, if the project is progressing 

according to its objectives and the factors which causes the complexity do not exist, Big 

Room activity is not necessary needed. The mode of collaboration changes from intensive 

co-operation to follow-up meetings which cannot necessary be called as productive Big 

Room activities. Table 11 presents three set of Big Room modes as examples. In many 

cases, working modes were identified to resonate with three classes of frequency. 

However, the clear link between three levels of the foundations presented in Table 10 and 

three levels of modes and frequencies cannot be defined tightly. In addition to the project-

specific adjustment, continuous evaluation and re-adjustment are highly emphasized. 

Table 11. Working modes and frequency of Big Room sessions can be determined in 

parallel. 

 Low Medium High 

Mode Scheduled workshops 

and integration 

“meetings” 

Scheduled workshops, 

conferences, and 

meetings, ad-hoc events 

when needed and 

possible  

Full-time working in 

common environment, 

intensive integrated 

concurrent 

engineering, 

workshops, 

conferences and 

meetings 

Frequency Weekly. Once a week 

or 1-2 intensive Big 

Room days fortnightly 

Part time. 2-3 intensive 

Big Room days weekly, 

possibility of full-time 

working in Big Room 

environment 

Full time ICE, 

Scheduled workshops 

and meetings, constant 

ad-hoc- type activities 

4.2.3 Adjustment of managerial processes in Big Room 

This study aims to explain the correlation between influencing factors and the adjustment 

of the big Room concept. Chapter 4.2.1 presented how different factors impact the 

foundation of Big Room. The previous chapter illustrated the influence of different factors 

on working mode and frequency of activities in Big Room. Next, the impact of 

influencing factors are discussed in terms of managerial processes and methods 

conducted in the Big Room environment. Complexity factors which were analyzed in 

chapter 3.3 create a basis for the concept of Big Room, yet it demands continuous 
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development and adjustment during the project lifecycle. Management processes and 

tools should be selected in a way that they maximize the value of the collaboration in Big 

Room.  

Table 12 presents Big Room activities and provide a short explanation on how these 

activities should be adjusted in different project alliances. This research provides 

guidelines for the adjustment of Big Room concept in project alliances, and thus the 

flexibility of the presented adjustment process is highlighted. 

Table 12. Managerial activities related to Big Room concept. 

 Description and adjustment of the activity 

Orientation If participants are familiar with project alliancing and Big Room, 

orientation process can be lighter compared to the situation in 

which participants are working with the concepts first time. 

However, participants have to be oriented to a certain project. 

Orientation can be carried out by lectures, training workshops, and 

by practical working as well. Orientation is emphasized in the 

beginning of the project, but must be repeated if new people are 

involved to work in Big Room. 

Grouping The most important object of grouping is team formation. Grouping 

process concentrates to orientate people to work on the project as 

an integrated group. As orientation, grouping activities are 

highlighted in the beginning of the project. Grouping is generally 

carried out very informally. For instance, different recreational 

activities during the project life cycle are recommended to strength 

the sense of solidarity. The role of project manager is to observe 

and recognize when grouping activities are needed to support 

collaborative working in Big Room. The need for grouping may 

arise suddenly, if the project complexity increases. 

Training All people have to be trained to Big Room, despite the earlier 

experience about working in Big Room. Due to unique nature and 

objectives of the project, training increases the awareness about the 

individual roles in Big Room as well as common rules and 

practices. Training is demanded always when new people are 

involved in Big Room activities, but is emphasized in the beginning 

of the project phases when the change of participant is studied to be 

the most probable. Additionally, if some participant is observed to 

neglect common rules or has not understood the ideology of Big 

Room, training might be in order. 
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Facilitation Generally, every Big Room sessions which are planned and 

organized have to be facilitated by a facilitator. Additionally, if 

people are working full-time in Big Room environment (e.g. 

concurrent engineering of fully co-located project teams), is 

facilitation recommended. Especially if project complexity is 

significant, intensive facilitation of full-time working project 

personnel is significant. The issue which is worked on and 

capability of participants have effects on which facilitation tools 

and methods are used. 

Documentation Documentation of Big Room sessions is emphasized, because face-

to-face communication does not necessary leave mark in any 

systems. Thus, reporting of Big Room sessions, as well as weekly or 

daily reports have to be documented during the project lifecycle. 

Especially, the importance of decision-making log maintenance is 

highlighted. All documents have to be available for all project 

participants despite the participation in Big Room environment. 

Evaluation As a part of Lean Management ideology, Big Room activities have 

to direct at continuous improvement. Collective assessment after 

each Big Room session remarks participants to think their own roles 

in Big Room sessions. Additionally, common assessment workshops 

for Big Room participants can be organized to find better working 

methods in general. 

Virtualization Virtualization can be utilized as much as possible during the project 

to replace impossible presence in physical Big Room environment, 

yet in the beginning of the project when face-to-face working is 

recommended in terms of psychological influences, such grouping 

and development of inter-organizational trust. Main triggers for the 

use of virtual Big Room are complexities caused by geographical 

dispersion of project participants and overlapped projects of 

designers.  

Lean 

Management 

Lean management provide multiple tools and methods to manage 

interdependencies, schedule, decision-making, problem-solving, 

concurrent engineering. Thus, the lean ideology have to be a 

permanent part of designing and implementation of Big Room 

activities. Awareness of project manager/facilitator about lean tools 

is crucial. Generally, when project complexity increases 

momentarily and rapid problem-solving and decision-making 

activities are required, lean tools enable comprehensive methods to 

manage increased complexity. 
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5 CONCLUSIONS 

The conclusion of the research include the presentation of the key results, the assessment 

of research results and the challenges during the research process. Additionally, the 

managerial and theoretical implications and the recommendations for further research are 

provided. 

5.1 Key results 

This research had two main objectives: the definition of the Big Room concept and the 

adjustment of Big Room in project alliances by defining factors which have influence on 

the elements of the Big Room concept. The research results are reviewed next with the 

help of the research questions. 

RQ1. How can Big Room be defined? 

The answer to the question is formed according to the literature review and the empirical 

study. The literature research provided a preliminary framework of Big Room, which was 

asserted by empirical research. Consequently, the proposition is that people, physical 

space and technology form a foundation for the Big Room concept, which main objective 

is to share and generate project-specific knowledge which contribute to the project. 

People refers to the presence of right participants in Big Room environment. Physical 

space refers to the functional facilities which are designed and implemented to support 

collaboration and integration. Technology refers to technical issues which are needed to 

conduct collaborative activities in Big Room environment. The functions of these three 

foundations are described in Table 13. 

Table 13. The functions of three foundations of the Big Room concept. 

People Physical space Technology 

Source of information and 

knowledge which can 

generate new knowledge 

and innovations. People 

enable integration between 

different disciplines. 

Working environment that 

enables project personnel 

to collaborate, co-operate 

and integrate with each 

other 

 

Modern technology that 

enables and facilitates 

working by high speed 

internet connections, high 

quality IT systems and 

equipment. 
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The research indicated that communication, collaboration and integration in Big Room 

environment do not occur without managerial processes and supportive activities. 

Facilitation of Big Room sessions, documentation, continuous evaluation and Lean 

Management ideology are emphasized over the project life cycle in Big Room 

environment. Orientation, grouping and training are emphasized in the beginning of the 

project and always when the need for these activities arises. Definition of Big Room mode 

and frequency are done when the project alliance organization decide to press the Big 

Room concept into use, yet the mode and frequency should be evaluated continuously 

and be re-adjusted if needed. Virtualization of Big Room is recommended to solve 

problems related to impossible participation in physical Big Room environment, yet face-

to-face working is recommended before virtual collaboration. Thus, the foundation and 

different processes over the project alliance lifecycle form the concept of Big Room, 

which aims to inter-disciplinary integration. 

RQ2. What is the influence of project complexity factors on the concept of 

Big Room? 

The research indicates that project complexity factors have clear effects on Big Room 

activities. The theoretical review of project complexity pointed out that project 

complexity has major impacts on project management issues. As an integration 

mechanism which is implemented to manage cross-disciplinary integration in project 

alliances, the Big Room concept is influenced by several complexity factors. 

The study pointed out that in addition to the three foundations of the Big Room concept, 

the frequency of activities and working mode in Big Room environment are mostly 

affected by project complexity. Project complexity has a demanding, but also a preventing 

impact on implementation of Big Room activities. Increasing complexity in terms of 

interdependencies and uncertainty urges project participants to collaborate and integrate 

more frequently and closely in Big Room environment, yet increasing complexity which 

is, for instance, result from overlapped projects of designers or geographical dispersion 

of project parties, and prevents people to participate in Big Room environment. 

Managerial processes conducted in Big Room environment are mainly impacted by the 

project lifecycle, yet also by changing complexity factors. 
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RQ3. How should the design and implementation of Big Room activities be 

adjusted in project alliances? 

In addition to the impact of project complexity, which is indicated in the answer of RQ2, 

the impact of the project alliance lifecycle is significant on the design and implementation 

of Big Room. The research indicated that the foundation of the Big Room concept (RQ1) 

can be adjusted by selecting the most appropriate template, which provides approximate 

guidelines for further design and implementation of the concept (Table 10). The adjusted 

foundation is supplemented by the determination of working mode and frequency of Big 

Room sessions during the project. Results emphasize that managerial processes are 

unnecessary to conduct collaboration and integration successfully in Big Room 

environment. Additionally, the influence of project complexity factors are described in 

this study. The study emphasize that comprehensive analysis of project lifecycle and 

project complexity factors guide the designing and implementation of the Big Room 

concept in project alliances.  Systematic analysis between factors and the elements of the 

Big Room concept provides the model for the adjustment. Table 14 presents the 

adjustment process. 

Table 14. The adjustment process. 

1.Project analysis 2.Selection of the 

foundation 

3.Definition of 

working mode 

and frequency 

4.Adjustment of 

the managerial 

processes 

Recognize factors 

which have 

influence on the Big 

Room concept. 

Select the most 

appropriate model 

of foundation (Low-

Medium-High) for 

Big Room activities 

which guides the 

designing and 

implementation of 

the concept. 

Define the working 

mode and the 

frequency of Big 

Room sessions. 

Evaluate 

continuously and 

re-adjust if needed. 

Adjust justified 

managerial 

processes and other 

activities to meet 

objectives of the 

project and Big 

Room activities. 

Evaluate 

continuously and 

re-adjust if needed. 

 

Although a proposition for the adjustment is provided, the most essential part of the 

adjustment is a continuous evaluation. Additionally, the re-adjustment of activities is 

recommended if needs arise. As a concept that comply with Lean management ideology, 

continual assessment aims to the continuous development of Big Room activities as well.  
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5.2 Assessing the results 

The research is now evaluated in terms of validity and reliability. According to Saunders 

et al. (2009) the research validity means “the extent to which the research findings are 

really about what they profess to be about”. Therefore, it describes how well the research 

achieve the objectives which have been set. The validity of data collection is able to 

conduct as well, which aims to measure the relation between the aim of data collection 

methods and collected data. Reliability describes the extent to which the findings are in 

consistency if the research will be repeated. 

The empirical data has been collected by multiple qualitative data collection strategies. 

The aim of the survey and the observation study was to gather empirical data which 

describes how Big Room activities have been conducted in different projects. A 

comprehensive understanding about applied Big Room practices was demanded since the 

literature provided researchers related to fully co-located project teams only. These data 

collection methods provided valuable information about current practices in Finnish 

construction industry, yet the questionnaire design could have been included more 

questions which aim to map complexity factors which may have impact on Big Room 

activities. Additionally, many people who were invited to answer to the questionnaire did 

not respond. Thus, the analysis related to results of the survey could have been more in-

depth. However, the usability of the questionnaire was tested by external user and it was 

improved further based on testing, and the questionnaire was validated with the 

supervisors. In the observation studies, small - and medium size Big Room environments 

were observed successfully, yet the observation of larger Big Room was missed. As for 

interviews and the workshop, they met the demands which were set and provided 

insightful knowledge about the concept of Big Room. The structure of the survey is in the 

appendix of the research, as well as the themes of semi-structured interviews and the 

questions which were designed for the workshop. Additionally, three interviews were 

audio-recorded, and notes were done during observations and workshop. Thus, it can be 

concluded that the validation of data collection is sufficient.  

The reliability of the research could have been increased by audio-recording of the 

workshop and transcription of recorded interviews. Though the functionality of the 

questionnaire was tested, it included terms which were misunderstood by some 
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respondents. However, the reliability of the research is at good level, since the research 

appendix provides the questions used in the empirical research. The subjective 

interpretation of the research may have lead on managerial implications, which might 

have been distinct if some other researchers were carried the same research out. The most 

significant shortage of this research is the validation of the constructive model. Due to a 

tight schedule of the research process the validation cannot be done.  

5.3 Managerial implications 

Despite of empirical observations about distinctive practices to design and implement the 

Big Room concept in different projects, the research illustrated that successful adoption 

of the Big Room concept demand the understanding of importance as well as justified 

adjustment of each elements which were recognized in this research. The foundation is 

the most important: presence of right people, functional technology and common working 

space create preconditions for managerial processes conducted in Big Room 

environment. However, it is important to remember that the concept is only the 

mechanism to integrate people. Similarly, all processes and tools studied in this research 

act as mediums of integration. To find the most appropriate ways to work as an integrated 

team, comprehensive study of project characteristics is recommended. 

5.4 Theoretical implications 

This research provided new knowledge about Big Room in terms of the definition and 

adjustment of the concept. Prior researches have adapted different definitions of Big 

Room and the role of the definition has been minor in most studies. During last years, the 

popularity of Big Room research has been increased, yet comprehensive studies have not 

been published in journals. However, major of worthy studies have mentioned Big Room 

practices in megaprojects, in which project personnel are tied to one project at the time 

and they have been able to be co-located to work in a common working space. Only a few 

studies have illustrated the problem that all relevant people cannot be permanently co-

located in Big Room environment.  
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This study clarify which are the essential elements in terms of successful collaboration 

and integration in Big Room environment. Results indicates that descriptions about the 

concept used in prior researches are relevant but inadequate. In addition to comprehensive 

literature review and the diverse empirical study which form the base for the definition 

of Big Room concept, this research provides a new view point to design and 

implementation of Big Room in terms of systematic adjustment process. 

5.5 Future research 

The research results do not aim to provide unambiguous instructions how to design and 

implement Big Room activities in project alliances, but to create approximate proposition 

which should be tested and reported in future. Generally, more researches related to Big 

Room activities are needed, for example, to examine how Big Room activities influence 

on project performance and what is the role of Big Room activities in integration 

management related to other integration mechanisms in project alliances. Since Finnish 

construction industry suffers from geographical dispersion of project parties, 

virtualization of Big Room activities should be studied and developed further. 

The research revealed, that managerial processes in Big Room environment are neglected 

in Finnish construction industry. If someone has been responsible for management 

activities, he/she has mainly been a project manager. Interesting question is, that is the 

new role needed in terms of Big Room management. Comprehensive studies should be 

conduct in Big Room environment and examine the working load which managerial 

activities need. The research pointed out the adjustment of the Big Room concept in non-

collaborative procurement forms as well. Because the increasing amount of collaboration 

in construction projects has positive impacts on project’ success, the subject should be 

studied further. 
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Appendix 1 

 

 

Themes of semi-structured interviews 

 

 

1. Personal details, background 

2. The concept of Big Room 

3. Spatial settings in Big Room (location, layout) 

4. The selection of participants for Big Room environment 

5. Challenges related to Big Room activities 

6. Virtual Big Room environment 

7. Lean tools and techniques in Big Room environment 

8. Adjustment of Big Room in different projects 

9. Other



 

 

Appendix 2 

 

 

Workshop questions 

1. Which are essential things when Big Room activities are started in a project? 

2. Which kind of should Big Room activities be in the pre-development phase? 

3. How should Big Room activities be adjusted in the different projects (simply vs. 

complex) in terms of processes and methods? Which are the stable elements and 

which should be tailored? 

4. How can Big Room activities be utilized in different procurement forms? 

5. Which methods and practices support Big Room activities in a way that the 

optimal utilization rate of collaboration is reached? 

6. How can interaction be developed in Big Room environment? 



 

 

                                                                                                                      Appendix 3 

Kysely Big Room- toiminnasta 

 

Taustatietoja: 
 

 

 

 

1. Hanke, jonka Big Room- toimintaa arvioit tässä kyselyssä:  

________________________________ 
 

 

 

 

2. Koko hankkeen arvo (milj. euroa): * 

________________________________ 
 

 

 

 

3. Kuvaile omaa rooliasi tässä hankkeessa. * 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 
 

 

 

 

Vastaa seuraaviin kysymyksiin valitsemalla sopivin vaihtoehto: 
 

 

 

 

4. Hankkeeseen osallistuvien organisaatioiden määrä * 

   alle 10 
 

   10-25 
 

   25-50 
 

   50-100 
 

   yli 100 
 

 

 

 

 

 

 

 

 

 



 

 

5. Hankkeen osapuolten maantieteellinen hajaantuneisuus * 

   Vähäinen 
 

   Kohtalainen 
 

   Suuri 
 

 

 

 

 

6. Missä hankkeen vaiheissa Big Room- toimintaa on ollut? * 

 Tarjousvaiheessa 
 

 Hankesuunnitteluvaiheessa 
 

 Yleissuunnitteluvaiheessa 
 

 Toteutussuunnitteluvaiheessa 
 

 Rakennusvaiheessa 
 

 

 

 

 

7. Kuinka säännöllisesti Big Room- toimintaa on ollut hankkeessa? * 

   Joka päivä 
 

   Sovittuina päivinä viikossa 
 

   Kerran viikossa 
 

   Harvemmin 
 

 

 

 

 

8. Big Room- toiminnan pääasiallinen muoto hankkeessa * 

 Toiminta fyysisessä Big Room- ympäristössä 
 

 Toiminta virtuaalisessa Big Room- ympäristössä 
 

 Molemmat 
 

 

 

 

 

9. Big Room- toiminnan johtamisesta vastaava henkilö * 

   Ei selkeää vastuuhenkilöä 
 

   

Hankkeen ulkopuolinen henkilö, kuka? 

________________________________ 
 

   Hankkeen sisäinen henkilö, kuka?________________________________ 
 

 

 

 

 

 

 



 

 

10. Big Room- toimintaan osallistuvat toimijat:  

 
Osallistuu 

pääsääntöisesti 

Osallistuu 

tarvittaessa 

Ei osallistu 

ollenkaan 

Tilaaja * 
 

         

Loppukäyttäjä * 
 

         

Rakennuttajakonsultti * 
 

         

Urakoitsija * 
 

         

Aliurakoitsijat * 
 

         

Pääsuunnittelija * 
 

         

Muut suunnittelijat * 
 

         

Muut, 

ketkä?  
________________________________ 

 

         
 

 

 

 

Arvioi seuraavat väittämät koskien hankkeen fyysistä Big Roomia: 
 

 

 

 

11. Big Room- tilat * 

 

Täysin 

eri 

mieltä 

Osittain 

eri 

mieltä 

En 

samaa 

enkä 

eri 

mieltä 

Osittain 

samaa 

mieltä 

Täysin 

samaa 

mieltä 

Big Roomin sijainti työmaan läheisyydessä on tärkeää  
 

               

Hankkeen Big 

Roomin 

pohjaratkaisun 

merkitys on suuri, 

miksi?  

________________________________ 

 

               

Tässä hankkeessa Big Roomin pohjaratkaisun 

muuntojoustavuus on ollut tärkeää  
 

               

Työpisteeni tämän hankkeen Big Roomissa on ollut omaa 

työtäni ajatellen oikeiden henkilöiden välittömässä 

läheisyydessä  
 

               

Big Roomissa on ollut hyvä mahdollisuus hiljaiseen 

työskentelyyn  
 

               

Hankkeen Big Roomissa visuaalisuutta on hyödynnetty 

hyvin  
 

               

Big Roomissa hankkeen keskeisimmät tavoitteet ovat olleet 

seinillä kaikkien nähtävillä  
 

               



 

 

Kommunikointi Big Roomissa on ollut pienempiin ryhmiin 

keskittynyttä  
 

               

Big Room- tilassa työskentelyn lisäksi hankkeessa on 

hyödynnetty tarpeeksi virtuaalisia ratkaisuja yhteistyön 

toteuttamiseksi  
 

               

 

 

 

 

Arvioi seuraavat väittämät: 
 

 

 

 

12. Osallistujat, osallistujien keskinäinen toiminta ja integraatio * 

 
Täysin 

eri mieltä 

Osittain 

eri mieltä 

En samaa 

enkä eri 

mieltä 

Osittain 

samaa 

mieltä 

Täysin 

samaa 

mieltä 

Hankkeen Big Room- toimintaan 

osallistuvat henkilöt on hyvin valittu  
 

               

Big Room- toiminnalla on ollut merkittävä 

rooli tämän hankkeen osapuolten 

keskinäisten suhteiden kehityksessä  
 

               

Projektin johtoryhmä on osoittanut tukensa 

hankkeen Big Room- toiminnalle  
 

               

Hankkeen Big Room- toiminnassa on 

painotettu riittävästi yhteisiä tavoitteita  
 

               

Big Room- toiminta on vaikuttanut 

positiivisesti osapuolten resurssien 

suunnitteluun ja allokointiin  
 

               

Big Room- toiminta on ollut tehokas tapa 

hallita hankkeen sidosryhmien integraatiota  
 

               
 

 

 

 

 

 

13. Oppiminen ja innovaatiot * 

 

Täysin 

eri 

mieltä 

Osittain 

eri mieltä 

En samaa 

enkä eri 

mieltä 

Osittain 

samaa 

mieltä 

Täysin 

samaa 

mieltä 

Tiivis yhteistyö Big Room- ympäristössä on 

auttanut hankkeen osapuolia kehittämään omia 

suunnitteluratkaisujaan  
 

               

Big Room- toiminnassa on korostettu 

hankkeelle parhaaksi olevien ratkaisumallien 

luomista  
 

               



 

 

Big Room- toiminta on vaikuttanut projektin 

kannalta merkittävien innovaatioiden syntyyn  
 

               
 

 

 

 

14. Kommunikointi ja viestintäteknologia * 

 
Täysin 

eri mieltä 

Osittain 

eri mieltä 

En samaa 

enkä eri 

mieltä 

Osittain 

samaa 

mieltä 

Täysin 

samaa 

mieltä 

Big Room- ympäristössä kommunikointi on 

tehostanut hankkeen riskienhallintaa  
 

               

Osallistujien välinen kommunikointi 

hankkeen Big Room- ympäristössä on ollut 

tehokasta  
 

               

Hankkeen Big Room- toiminnassa käytettävä 

kommunikointiteknologia on ollut toimivaa  
 

               

3D-mallinnuksen käytöllä on ollut merkittävä 

rooli rinnakkaissuunnittelun toteutumisessa 

hankkeessa  
 

               

 

 

 

 

15. Big Room- toiminnan suunnittelu ja johtaminen * 

 
Täysin 

eri mieltä 

Osittain 

eri mieltä 

En samaa 

enkä eri 

mieltä 

Osittain 

samaa 

mieltä 

Täysin 

samaa 

mieltä 

Big Room- toiminnasta annettiin riittävän 

hyvä perehdytys hankkeen alkuvaiheessa  
 

               

Big Room- toiminnan suunnittelu on ollut 

tässä hankkeessa onnistunutta  
 

               

Big Room- toiminnan johtaminen on ollut 

tässä hankkeessa tarkoituksenmukaista  
 

               

Hankkeen Big Room- ympäristössä on ollut 

sopivassa suhteessa suunniteltua ja vapaata 

toiminta-aikaa  
 

               

 

 

 

 

 

 

 



 

 

 

Vastaa seuraaviin kysymyksiin koskien hankkeen Big Room- toimintaa: 
 

 

 

 

16. Kuvaile hankkeen Big Room- toimintaa. Miten Big Roomissa on käytännössä toimittu ja miten 

toimintaa on organisoitu? * 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 
 

 

 

 

17. Mitkä asiat tämän hankkeen Big Room- käytänteissä ovat olleet merkittäviä Big Room- toiminnan 

tuloksellisuuden kannalta? * 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 
 

 

 

 

18. Miten Big Room- toimintaa tulisi mielestäsi kehittää? * 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 
 

 

 

 

 

 

19. Miten Big Room- käytänteiden tulisi muuttua siirryttäessä projektissa eteenpäin? Esimerkiksi:  

 Tarjousvaiheesta hankesuunnitteluun  

 Hankesuunnittelusta toteutussuunnitteluun  

 Toteutussuunnittelusta rakennusvaiheeseen  

* 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 
 

 

 

 



 

 

 

Parivertailu: Integraatiomekanismit yhteistoiminnallisessa hankkeessa 
 

 

 

 

 Sopimuksellisia integraatiomekanismeja ovat esim. tavotteiden asetanta, kannustimien käyttö, suunnitelmat, viralliset säännöt ja 

käytännöt  

 Muut tässä kyselyssä tutkittavat integraatiomekanismit ovat:  
o yhteisen tietomallin käyttö integraatiomekanismina  
o kommunikaatioteknologia (esim. Lync, Skype) integraatiomekanismina  
o yhteistoimintaa tukevat prosessit integraatiomekanismina  
o ihmisten välinen toiminta integraatiomekanismina  

 

 

 

 

20. Kumpaa integraatiomekanismia pidät tärkeämpänä hankkeen tarjous- ja 

hankesuunnitteluvaiheissa?  

Valitse mielestäsi tärkeämpi integraatiomekanismi. 
 

 1 2  

Sopimukselliset mekanismit       Yhteisen tietomallin käyttö 

Sopimukselliset mekanismit       Kommunikaatioteknologia 

Sopimukselliset mekanismit       Yhteistoimintaa tukevat prosessit 

Sopimukselliset mekanismit       Ihmisten välinen toiminta 

Yhteisen tietomallin käyttö       Kommunikaatioteknologia 

Yhteisen tietomallin käyttö       Yhteistoimintaa tukevat prosessit 

Yhteisen tietomallin käyttö       Ihmisten välinen toiminta 

Kommunikaatioteknologia       Yhteistoimintaa tukevat prosessit 

Kommunikaatioteknologia       Ihmisten välinen toiminta 

Yhteistoimintaa tukevat prosessit       ihmisten välinen toiminta 
 

 

 

 

21. Kumpaa integraatiomekanismia pidät tärkeämpänä hankkeen rakennussuunnittelun vaiheissa?  

Valitse mielestäsi tärkeämpi integraatiomekanismi. 
 

 1 2  

Sopimukselliset mekanismit       Yhteisen tietomallin käyttö 

Sopimukselliset mekanismit       Kommunikaatioteknologia 

Sopimukselliset mekanismit       Yhteistoimintaa tukevat prosessit 

Sopimukselliset mekanismit       Ihmisten välinen toiminta 

Yhteisen tietomallin käyttö       Kommunikaatioteknologia 

Yhteisen tietomallin käyttö       Yhteistoimintaa tukevat prosessit 

Yhteisen tietomallin käyttö       Ihmisten välinen toiminta 

Kommunikaatioteknologia       Yhteistoimintaa tukevat prosessit 

Kommunikaatioteknologia       Ihmisten välinen toiminta 

Yhteistoimintaa tukevat prosessit       ihmisten välinen toiminta 
 

 

 

 



 

 

22. Kumpaa integraatiomekanismia pidät tärkeämpänä hankkeen rakennusvaiheessa?  

Valitse mielestäsi tärkeämpi integraatiomekanismi. 
 

 1 2  

Sopimukselliset mekanismit       Yhteisen tietomallin käyttö 

Sopimukselliset mekanismit       Kommunikaatioteknologia 

Sopimukselliset mekanismit       Yhteistoimintaa tukevat prosessit 

Sopimukselliset mekanismit       Ihmisten välinen toiminta 

Yhteisen tietomallin käyttö       Kommunikaatioteknologia 

Yhteisen tietomallin käyttö       Yhteistoimintaa tukevat prosessit 

Yhteisen tietomallin käyttö       Ihmisten välinen toiminta 

Kommunikaatioteknologia       Yhteistoimintaa tukevat prosessit 

Kommunikaatioteknologia       Ihmisten välinen toiminta 

Yhteistoimintaa tukevat prosessit       ihmisten välinen toiminta 
 

 

 

 

Big Roomin työkalut ja menetelmät  
 

 

 

23. Arvioi allamainittujen työkalujen/menetelmien käyttöä hankkeessa valitsemalla sopivin vaihtoehto. * 

Käyttöaste kuvaa määrää, kuinka paljon kutakin työkalua/menetelmää on käytetty hankkeessa. 
Käyttöaste: 0 = Ei ollenkaan 1= Pieni 2 = Kohtalainen 3 = Suuri 
 
Potentiaalilla tarkoitetaan työkalun/menetelmän mahdollisuuksia, jos sitä olisi hyödynnetty maksimaalisesti hankkeessa. 
Potentiaali: 0 = En osaa sanoa 1= Pieni 2= Kohtalainen 3= Suuri 

 

 

 

 

23. Arvioi allamainittujen työkalujen/menetelmien käyttöä hankkeessa valitsemalla 

sopivin vaihtoehto. * 

Käyttöaste kuvaa määrää, kuinka paljon kutakin työkalua/menetelmää on käytetty hankkeessa. 
Käyttöaste: 0 = Ei ollenkaan 1= Pieni 2 = Kohtalainen 3 = Suuri 
 
Potentiaalilla tarkoitetaan työkalun/menetelmän mahdollisuuksia, jos sitä olisi hyödynnetty 
maksimaalisesti hankkeessa. 
Potentiaali: 0 = En osaa sanoa 1= Pieni 2= Kohtalainen 3= Suuri 

 

 Käyttöaste 
 

 0 1 2 3 

Target Value Design 
Tilaajan tavotteisiin suunnittelu, johon osallistuvat käyttäjät, suunnittelijat rakentajat kustannuslaskijoineen sekä 
avainalihankkijat. Prosessin tavoitteena on yhteistyössä suunnitella ratkaisut ja niiden toteuttaminen siten, että varmistetaan 

paras mahdollinen arvon tuotto tilaajalle ja käyttäjille.  
 

            

Choosing By Advantages 
Toimintamalli/työkalu päätöksentekoon, jossa lähtökohtana on erilaisten laadullisten ja määrällisten tekijöiden etujen 
vertailu. 
   

 

            

Set-Based Design 
Menetelmä, joka soveltaa rinnakkaissuunnittelun periaatetta tutkimalla erilaisia toteutusvaihtoehtoja esim. tuotannossa. 

Menetelmä pakottaa toimijoiden yhteiseen detaljitason suunnitteluun ja toteutuksen modulaarisuuteen.  
 

            

 

 

 

 

 

 

 

 

 
Potentiaali 

 

0 1 2 3 

            

            

            

  



 

 

Last Planner System 
Projektituotannon ohjausmenettely, jonka avulla pyritään häiriöttömään ja tehokkaaseen aikataulutehtävien toteuttamiseen. 

Last Planner tarkoittaa sananmukaisesti viimeistä suunnittelijaa. Tuotannossa, esimerkiksi rakennustyömaalla, viimeinen 

suunnittelija on se henkilö, joka toimeenpanee tehtäviä.  
 

            

JIT (Just-In-Time) 
Imuohjauksen periaate, joka noudattaa taaksepäin ajoitusta. Tunnetaan Suomessa myös lyhenteenä JOT (Juuri oikeaan 
tarpeeseen).  

 

            

Tahtiaika 
Standardoidut työvaiheen ajat.  

 

            

Kanban 
Kanban- kortteihin (laatikkojärjestelmä) perustuva viestimekanismi, jolla seuraava työvaihe tilaa työtä edelliseltä.  

 

            

Arvoketjuanalyysi - Value Stream Mapping 
Viisivaiheinen (arvon määritys, määritä prosessi, eliminoi hukkaa, imuohjaus, jatkuvaparantaminen) asiakasarvon 
määrittelyn menetelmä. Paljon erilaisia käytännön toteutusvariaatiota.  

 

            

Tuotannon tasapainottaminen - Heijunka 
Tuotannon aikatauluttamisen menetelmä, jolla eri tuotteiden tuotanto järjestetään siten, että eri tuotteiden eroavaisuuksista 

aiheutuvat vaihtelut tasoittuvat tuotannossa, erityisesti alihankkijoiden suuntaan.  
 

            

Standardointi 
Selkeäiden, yhtenäisten menettelytapojen määrittely, joka yhdistää tehokkaasti ihmiset, materiaalit, prosessit, teknologian 

sekä laitteet laadun, tehokkuuden, turvallisuuden sekä arvattavuuden ylläpitämiseksi.  
 

            

Poka-Yoke- järjestelmä 
Menettelytapa, jolla tavoitellaan inhimillisten virheiden poistamista. Järjestelmän avulla eliminoidaan virhemahdollisuuksia 

ja estetään vääränlainen käyttäytyminen tai toiminta. Ohjeistus, jonka avulla ei voi tehdä väärin.  
 

            

5S 
Menettely, jonka tarkoituksena on hajonnan pienentäminen ja hukan vähentäminen luomalla kurinalainen, visuaalinen, 

siisti ja hyvin järjestetty työympäristö. 5s = Lajittele (Sort), Järjestä (Set in order), Puhdista (Shine), Standardoi 

(Standardize), Ylläpidä (Sustain).  
 

            

Visuaalinen ohjaus 
Työn ja työpisteen visualisointi. Visuaaliseen ohjaukseen kuuluu, että työkalujen ja materiaalien paikat on selvästi merkitty. 

Visuaalista ohjausta voidaan hyödyntää myös monilla muilla alueilla, esimerkiksi tarkastuspisteet näytetään selkeillä 
merkeillä tai materiaalin paikat näytetään värikoodeilla.  

 

            

Andon 
Kontrollointimenetelmä, jolla jokainen työntekijä voi kutsua apua ja pysäyttää tuotantolinjan. Havaittuaan virheen 

työntekijä saa hälytettyä apua, jotta virhe saadaan korjattua. Vaikka hetkellisesti tuotanto kärsii linjan pysäytyksestä, 

kokonaistehokkuus lisääntyy, koska jokainen linjan pysäyttämiseen johtanut virhe analysoidaan ja sen toistuminen pyritään 

estämään. Andonin avulla ongelmat tuodaan esille ja korjataan hyvän laadun saavuttamiseksi.  
 

            

5 x Miksi? 
Ongelmanratkaisumenetelmä, jonka avulla etsitään juurisyyt todettuihin ongelmiin kysymyllä 5 kertaa miksi?.  

 

            

            

            

            

            

            

            

            

            

            

            

            

            



 

 

A3 
Ongelmaratkaisujen tai ratkaistujen ongelmien informaatiotaulut. 

   
 

            

SPC ja Six Sigma 
Tilastollisen prosessiohjauksen työkalupakki, jolla tilastomatematiikan keinojen perusteella pyritään hallitsemaan hajontaa.  

 

            

Hukan eliminointi 
Toiminnan jatkuva parantaminen eliminoimalla hukkaa. Toimintojen luokittelu arvoa lisääviin VA, arvoa lisäämättömiin 

NVA ja arvoa lisäämättömiin mutta välttämättömiin NNVA. (Muda, Muri ja Mura)  
 

            

FMEA (Failure Mode and Effects Analysis) 
Vika- ja vaikutusanalyysi on systemaattisesti etenevä riskien analysointimenetelmä. Analyysin lähtökohtana on pyrkiä 

tunnistamaan kaikki järjestelmän alimman tason osille ominaiset vikaantumistavat eli vikamuodot. Jokainen tunnistettu 

vikaantumistapa arvioidaan sekä paikallisesti että sen järjestelmän ylemmälle tasolle aiheuttaman seurauksen mukaan. 

Seurauksiltaan merkittävimmille vikamuodoille pyritään analyysin aikana määrittämään keinoja vikamuodon 

ehkäisemiseksi tai siitä aiheutuvien seurausten lieventämiseksi. 
   

 

            

Tuotetiedon hallinta 
Rakennettavan kohteen yhteinen digitaalinen tietojärjestelmä hankkeen kaikille osapuolille.  

 

            

Kommunikaatiojärjestelmät 
Rakennettavan kohteen toiminnallisen tiedon hallinnan yhteinen järjestelmä kaikille osapuolille.  

 

            

Henkilöstön osallistaminen 
Erilaiset menettelyt henkilöstön osallistamiseen jatkuvaan parantamiseen; innovaatiojärjestelmät, aloitejärjestelmät, 

aloitelaatikot.  
 

            

Kata 
Kehittämisen toimintamalli, jolla hankkeen yksilöt saadaan noudattamaan haluttua prosessia ja rutiineja. Kehittämisen 

työkalu hankkeen toimintatapojen ja pelisääntöjen noudattamiseksi.  
 

            

Gemba walk 
Tapa tutustua hankkeen lattiatason ongelmiin, eli työtapa, jossa tutkitaan ongelmia siellä missä työ tehdään. Tarkoittaa 

johtamista kävellen eli mennään sinne, missä toiminta tapahtuu. Johtaminen ei tapahdu kirjoituspöydän takaa vaan 

todellisella tuotantopaikalla. 
   

 

            

 

 

            

            

            

            

            

            

            

            

            

 

 

 

 
 

 

 

 

 


