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a b s t r a c t 

Current knowledge of benefits management is mostly limited to single organisations. This paper investigates 

benefits management applicable to large university-industry collaboration programs – a particular form of inter- 

organisational relationship. It presents a holistic, structured and customisable framework for how benefits can 

be managed, using the structured analysis and design technique. The research has been informed and validated 

in a major case study. The case study involved a R&D collaboration between a university and a large industry 

in Portugal over a six-year period with a total investment of more than 70 million Euros. The paper discusses 

the challenges of implementing benefits management among two organisations who have distinct and sometimes 

competing long-term benefits. This empirical research corroborates current theoretical approaches to benefits 

management and presents a number of new insights on how challenges may be effectively managed from a 

technical and social perspective, for example, the ownership of benefits realisation should change overtime, from 

Program Mangers to Line Managers of each organisation partner. Finally, the proposed BM.UIC framework can 

be used as starting point for development of a systematic benefit management process in any major project and 

program. 
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. Introduction 

Program success, involving a set of interrelated individual projects,

s highly dependent on the management and realisation of the expected

enefits of multiple stakeholders ( Musawir et al., 2017 ). In the past,

uccess was mainly measured by the triple constraints of time, cost and

uality ( Zwikael and Smyrk, 2011 ). More recently however, success cri-

eria have focused on a broader range of benefits that include some that

re often intangible ( Lechler et al., 2012 ). Research has demonstrated

hat many programs and related projects do not achieve their potential

enefits mainly because they are not aligned with organisational strat-

gy ( Badewi, 2016 ). Common examples include poor project selection,

rojects not aligned with the organisational goals, projects with exces-

ive risks or those approved based mainly on the political strength of

he stakeholders ( Jenner, 2014 ). Poorly selected projects waste scarce

esources that could be redirected towards better-aligned projects that

ould bring benefits to the overall program and hence the organisations

nvolved ( Patanakul and Shenhar, 2012 ). 

Current literature recognises the importance of Benefits Management

BM) as a critical enabler of benefits realisation. However, there ap-

ears to be limited empirical evidence on how BM can be effectively

pplied ( Badewi, 2016 ; Breese, 2012 ). BM can be defined as a process

hat includes the identification, planning, measurement and follow-up
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f the benefits of a program or project ( Serra and Kunc, 2015 ). These

enefits can be registered, analysed, classified, planned, pursued, and

ransferred to stakeholders ( PMI, 2017 ). A benefit is understood to be

 measurable improvement that derives from the outcomes obtained

 Payne, 2007 ) and perceived as positive through the eyes of a stake-

older ( Breese, 2012 ; Jenner, 2014 ). Benefits can be defined as strategic,

.e. how can they contribute to the long-term improvement of organisa-

ional performance ( Zwikael and Meredith, 2018 ). 

BM frameworks or the method of managing benefits is still in its

nfancy ( Zwikael, 2016 ) and more research is needed to help develop

n underlying theory ( Breese, 2012 ). Some have been discussed more

ecently, by Zwikael and Meredith (2019) , who document several BM

rameworks focussed around support practices and tools mainly within

ingle organisations. Practice as “the actual application or use of an idea,

elief or method ” (Oxford dictionary definition). 

This paper is focussed on BM applied to large university-industry

ollaboration (UIC) programs ( Badewi, 2016 ; Breese, 2012 ) – as one

articular form of inter-organisational relationship that involves mul-

iple stakeholders who bring together very different cultures, benefits

equirements and approaches. Many UIC’s are single projects with well-

efined objectives and potential benefits. Increasingly, such collabora-

ions involve a program or portfolio of R&D projects over a prolonged

eriod, all aimed at achieving a broader set of strategic benefits, often
nuigalway.ie (D. O’Sullivan). 

 12 October 2020 

gement in university-industry collaboration programs, International 

0.002 

https://doi.org/10.1016/j.ijproman.2020.10.002
http://www.ScienceDirect.com
http://www.elsevier.com/locate/ijproman
mailto:gabriela.fernandes@dem.uc.pt
mailto:david.osullivan@nuigalway.ie
https://doi.org/10.1016/j.ijproman.2020.10.002
https://doi.org/10.1016/j.ijproman.2020.10.002


G. Fernandes and D. O’Sullivan International Journal of Project Management xxx (xxxx) xxx 

ARTICLE IN PRESS 

JID: JPMA [m5GeSdc; October 22, 2020;17:33 ] 

d  

W  

p  

s  

b  

a  

o  

i  

t  

P

 

t  

p  

m  

s  

o  

l  

c  

c  

w

 

a  

e  

g  

t  

i  

t  

t

2

 

a  

a  

U  

s  

S  

t  

t  

s  

B  

c  

t  

f  

c

2

 

e  

p  

d  

1  

l  

t  

t  

a  

(

 

a  

f  

2  

l  

o  

b  

fi  

(  

b  

t

 

(  

2  

fi  

b  

R  

b  

b  

b  

o

 

A  

b  

i  

w  

m  

a  

b  

e

 

m  

s  

a  

b  

t  

p  

c  

p  

p

 

t  

p  

‘  

m  

(  

i  

R  

t  

d  

s  

i  

f  

d

 

A  

t  

t  

s  

w  

A  

g

 

c  

R  

t  

P  

c

 

t  

i  

o  

(  

g  
ifferent than the sum of the individual projects ( Pellegrinelli, 2011 ).

hile the current literature on BM mainly applied to individual projects

rovides some advice, UIC organisations require unique guidance on

ystematic approaches ( Nomakuchi and Takahashi, 2015 ). Against this

ackground, the purpose of this research is to bring forward ideas for

 systematic framework for BM in major UIC programs. UIC brings its

wn complexity to BM, since they involve two or more separate organ-

sations, within a temporary consortium, with different cultures, mo-

ivations and distinct benefits for each partner ( Barnes et al., 2006 ;

erkmann et al., 2011b ) . 
This paper contributes to a gap within the existing research litera-

ure on the phenomenon of inter-organisational BM involving UICs. The

aper presents an understanding of the types of benefits that need to be

anaged and some of the key BM activities and tools necessary. More

pecifically, this paper seeks to answer the research question: How can
rganisations effectively manage the benefits of major university-industry col-
aborations? To address this question, the authors present a longitudinal

ase study involving a university and a major industry in Portugal. This

ase study involved a collaboration over six years, from 2013 to 2018,

ith a total investment of more than 70 million Euros. 

This paper begins with a review of the research literature on BM

pproaches and then presents an initial conceptual framework for BM

specially developed for inter-organisational UIC. This theoretical back-

round is then used during ethnographic research of the UIC case study

o help develop the BM framework explicitly applicable to UICs and sim-

lar inter-organisational relationships. The main findings emerging from

he study are discussed, followed by conclusions and empirical proposi-

ions for future work. 

. Background 

This section focuses on a review of literature on the approaches

nd frameworks used for BM and concludes with the development of

n initial conceptual framework for BM devoted to inter-organisational

IC. Individual partners engage in UIC programs knowing that there are

everal clear expectations regarding benefits from both sides ( Soh and

ubramanian, 2014 ). The differences between the parent organisa-

ions arise from the diverse intentions, motivations and responsibili-

ies of the collaborators ( Nomakuchi and Takahashi, 2015 ). This as-

ertion is summarised in the concept of the ‘cultural gap’ coined by

arnes et al. (2006) . Accordingly, the success of an inter-organisational

ollaboration can be challenging due to the incompatibilities between

he expected benefits of UIC partners ( Tartari and Breschi 2012 ). There-

ore, a systematic approach to BM in UIC programs becomes even more

ritical for the program success. 

.1. Benefits management approaches 

Breese et al. (2015) argued that BM is a recent movement having

merged from consultancy firms and business-orientated university de-

artments, in the 1990s, and focused on developing methods to ad-

ress the failure of IT business change programs (e.g., Remenyi et al.,

997 ; Ward et al., 1996 ). Benefits, in this regard, are most commonly

everaged through organisational change rather than technology func-

ionality ( Badewi and Shehab, 2016 ) and may be achieved through

he adoption of socio-technical design processes, since these explicitly

ddress the need to redesign organisational processes and behaviours

 Doherty, 2014 ). 

BM is a field of growing interest within program and project man-

gement ( APM, 2012 ; Axelos, 2011 ; Breese, 2012 ; PMI, 2017 ) since the

ocus on benefits improves the success rate of projects ( Breese et al.,

015 ; Musawir et al., 2017 ). Zwikael and Meredith (2019) identified a

ist of nine organisational tools for setting ‘target’ benefits in a single

rganisation. These include (i) benefits maps (dependency maps); (ii)

usiness case; (iii) lessons learned; (iv) investment logic map; (v) bene-

ts realisation plan (benefits management plan); (vi) benefits checklist;
2 
vii) three column analysis; (viii) benefit distribution metrics and; (ix)

enefits profiles. Recently, the Project Management Institute published

he first version of the practice guide for BM realisation ( PMI, 2019 ). 

Several BM frameworks are recognised in the literature

 Badewi, 2016 ; Hesselmann and Kunal, 2014 ; Sapountzis et al.,

011 ). For example, Ward, Taylor, and Bond (1996) present the ‘Cran-

eld’ model, which comprises five phases: (1) Identify and structure

enefits; (2) Plan benefits realisation; (3) Execute benefits plan; (4)

eview and evaluate results; and (5) Assess the potential for further

enefits. This model is interactive and continues to be implemented

eyond the end of the project, exploring the possibility of future

enefits and initiating a new plan for all the unexpected benefits that

ccur ( Ward and Daniel, 2012 ). 

The ‘Standard for Managing Successful Programmes’ from

xelos (2011) perceives BM as a continuous activity that starts

efore the program is accepted. The BM process takes into account the

dentification, monitoring and execution of benefits throughout the

hole program, even after its closure. It begins with the vision state-

ent and progresses through the following five phases: (1) establish

nd maintain a BM strategy; (2) identify and map benefits; (3) plan

enefits realisation; (4) execute benefits realisation; (5) review and

valuate realisation; and (5) optimise and look for other benefits. 

The ‘Standard of Program Management’ from the Project Manage-

ent Institute ( PMI, 2017 ) highlights that the prospective benefits

hould be registered, analysed, classified and planned in detail, pursued

nd transferred using a five-stage process: (1) benefits identification; (2)

enefits analysis and planning; (3) benefits delivery; (4) benefits transi-

ion; and (5) benefits sustainment. One of the features of this five-stage

rocess is it aligns with the three stages of the program management life

ycle. The first stage is performed during the definition of the program

hase, the second and third stages during the program benefits delivery

hase, and the last two stages focus during the program closure. 

The BM model from Jenner (2014) encompasses five cycle prac-

ices: (1) Identify and quantify, which includes identifying benefits ap-

roaches, such as benefits discovery workshops, benefits mapping and

costumer’ insight; (2) Value and appraise, including value benefits in

onetary terms and valuing non-financial benefits in financial terms;

3) Plan the benefits realisation; (4) Realise, including tracking, tak-

ng corrective action, and importantly stakeholder engagement; and (5)

eview, as a basis for learning and continuous improvement. The au-

hor emphasises that the effectiveness of these BM practices is depen-

ent on seven critical principles: (i) align benefits with strategy; (ii)

tart with the end in mind; (iii) utilise successful delivery methods; (iv)

ntegrate benefits with performance management; (v) manage benefits

rom a portfolio perspective; (vi) apply effective governance and; (vii)

evelop a value culture. 

Ward et al. (1996) is an academic framework, while PMI (2017) ,

xelos (2011) and Jenner (2014) are professional frameworks. From

hese four frameworks, several common key BM practices can be iden-

ified, and these are illustrated in Fig. 1 . The academic and the profes-

ional frameworks are not significantly different. Jenner’s (2014) frame-

ork gives particular focus to the additional seven principles of BM, and

xelos (2011) and PMI (2017) emphasise the link between BM and pro-

ram management. 

Existing literature on BM frameworks does not address the specific

hallenges of inter-organisational collaboration programs, such as the

&D consortia between universities and industry (i.e. UICs). Therefore,

he frameworks found in the literature (e.g., Axelos, 2011 ; Jenner, 2014 ;

MI, 2017 ; Ward et al., 1996 ) were used as a starting point for the initial

onceptualisation of a new framework for UICs. 

Inter-organisational UIC programs face various challenges, since

hey are generally associated with high uncertainty and risks, signif-

cant pressure in terms of creativity and innovativeness, individually

riented employees, and project members resident at different locations

 Brocke and Lippe, 2015 ; König et al., 2013 ). Additionally, UIC pro-

rams are subject to two different organisational structures with their
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Fig. 1. Common key BM practices 
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Fig. 2. BM framework conceptualisation. 
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wn cultures ( Barnes et al., 2006 ). They also have very distinct bene-

ts requirements for each partner ( Ankrah and Al-Tabbaa, 2015 ) and

re usually joined together to pursue a set of contracted benefits with a

ublic funding agency. Such public funding is typically conditioned by

he agency based upon the realisation of benefits to society ( Huang and

hen, 2017 ). The number of stakeholders involved in this type of pro-

ram implies pursuing several distinct and sometimes competing bene-

ts ( Tartari and Breschi, 2012 ). 

.2. Benefit management framework conceptualisation 

The authors have adopted the theoretical perspective of the PDCA

ycle (Plan, Do, Check, Act) ( Deming and Edwards, 1982 ) to develop

n initial conceptualisation for the BM framework devoted to inter-

rganisational UIC. The PDCA perspective provides well-established

anagement procedures and is widely used as a basis for the de-

elopment of management standards and frameworks including ISO

001, ISO 21500, ISO20000, ISO, 27001; ISO, 31000 ( Asif et al., 2011 ;

awaz and Koç, 2018 ). The adoption of the PDCA perspective also facil-

tates the use of a set of activities, interdependent in nature, that imply

uman resources, procedures and information that, when applied effi-

iently, translate into value for stakeholders. The adoption of the PDCA

ycle emphasises the recursive nature of BM activities, which in the case

f inter-organisational UICs is particularly relevant by emphasising high

ncertainty and risks and significant pressure in terms of creativity and

nnovativeness that might imply changes in the stakeholders expected

enefits. Using the BM frameworks analysed from literature earlier (i.e.

ard et al., 1996 ; Axelos, 2011 ; PMI, 2017 ; Jenner, 2014 ), four key BM

ctivities have been defined for the conceptualisation of the BM frame-

ork to support inter-organisational collaborations: 

A1: Identify Expected Benefits 

A2: Plan Benefits Realisation 

A3: Pursue Benefits Realisation 

A4: Transfer and Sustain Benefits 

These proposed activities have been linked to the Program and

roject Management (PgPM) lifecycle for UIC funded contracts devel-

ped by Fernandes, Pinto, Machado, Araújo, & Pontes (2015a) , since
3 
he linkage between program management practices and BM practices

s essential to understand the overall BM context ( Badewi, 2016 ). This

inkage is portrayed in Fig. 2 . The initial conceptualisation is based on

he continuity and natural progress between the different activities and

he chronological lines of action. The figure is only systematised in the

orm of a pictorial diagram. Therefore, elements used in the construction

f the figure have no operational semantics. 

This conceptualisation can be said to be underpinned by ‘process the-

ry’ ( Hernes, 2014 ) that the authors believe is suitable to BM in inter-

rganisational collaboration. Hernes argued that “process is a constitu-

ive of the world ” (2014, p.44) and presents the process as having two

erspectives: technical, such as the key BM activities and tools, and so-

ial. In this regard, there is a need to include social and human aspects

n the study since there are multiple stakeholders, with often different

nd competing benefit expectations. 

UIC programs are built on interactive relationships that require con-

iderable trust and commitment between partners to create reciprocal

enefits over time ( Plewa et al., 2013 ). They need a high commitment

rom all partners to assure that benefits are harmonised and consolidated
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u  
 Perkmann et al., 2013 ), and therefore the engagement of all program

takeholders is critical ( Jenner, 2014 ). These technical and social aspects

etain the plurality of perspectives to capture the complexity found in

he phenomenon of BM in inter-organisational collaboration programs.

he research described in this paper aims to make a contribution in the

M field, by developing a systematic framework to help organisations

o effectively manage the benefits of major university-industry collabo-

ations, identifying a set of controls, inputs, outputs and resources that

eed to be managed under the four main iterative activities ( Fig. 2 ) hav-

ng a more technical perspective on BM, while simultaneously exploring

 social perspective. 

. Methodology 

How organisations effectively manage the benefits of major

niversity-industry collaborations is not an objective reality, and, epis-

emologically, the interaction with the participants to investigate the

roblem is particularly important. Ontologically, the reality behind the

esearch problem is seen as subjective, which led researchers to an

thnographic research method. Ethnography was adopted, entailing the

xploration and interpretation of a large case study to generate in-depth

nowledge for theory building by the lead researcher who was also phys-

cally present in the field over a long period ( Welch et al., 2011 ). Project

articipants behaviours can be best captured through a longitudinal case

tudy ( Goetz and LeCompte, 1981 ). Longitudinal case studies provide

 similar level of detail to other qualitative methods, through the em-

hasis of the experiential perspective ( Van Maanen, 1979 ). Immersing

esearchers within organisations provide excellent potential knowledge

cquisition. To reach this knowledge, "the researcher needs to study the

rganisation longitudinally and across the different levels in which the

ctivity is embedded" ( Lundin and Steinthórsson, 2003 , p. 247). Moore

2011 , p. 656) highlights that ethnography “combines the detailed, ex-

eriential perspectives of multiple groups within a social unit, by devel-

ping an overarching narrative through participant observation in these

roups, to obtain a fragmented and integrated perspective on the social

nit ”, which makes ethnographic research strategy suitable for studying

M in UIC programs. 

The lived practices of BM in UIC were studied over four-and-a-half-

ears between June 2014 and November 2018. One lead researcher or

eldworker ( Bartunek and Louis, 1996 ) spent an average of two days per

eek following the collaborative program and had her physical work-

lace, close to the Program and Project Management Office (PgPMO)

eam. The observations of the researcher included daily BM practice of

he different actors. A second researcher acted as outsider reflecting on

bservations from a distance ( Bartunek and Louis, 1996 ). 

.1. Case study description 

In 2013 the University of Minho (UMinho) and Bosch Car Multime-

ia Corporation (Bosch), both in Portugal, embarked on a major UIC

rogram co-funded by Bosch, UMinho and the Portuguese government.

he UIC program comprised two separate phases of work activity be-

ween 2013 and 2015 and between 2015 and 2018 respectively. The

rst phase involved an investment of €20m on 14 R&D projects and

00 researchers. The second phase involved an investment of €54m on

0 R&D projects and circa 500 researchers. Both phases together pro-

uced over 570 deliverables that included 36 patents and 104 technical

nd scientific publications. The scientific application domains were in-

ormation technology, electronics and instrumentation, optical physics,

echanical technologies and materials, and industrial engineering and

anagement. 

The collaborators established a governance model based on a pur-

osely developed approach specially devoted to program and project

anagement of UIC funded contracts ( Fernandes, Pinto, Machado,

raújo, & Pontes, 2015a ). UMinho and Bosch invested in a dedicated

gPMO, which had a serving role ( Fernandes, Pinto, Araújo, & Machado,
4 
020a ) since its main objective was to support both the Program Coor-

ination and Project Teams during the program and project lifecycle. 

Program Coordination comprised four people: two Program Direc-

ors and two Program Managers, one each from UMinho and Bosch. In

act, each program organisation role always had a representative from

osch and another from UMinho. This inter-organisational form brought

nique challenges for accountability of benefits realisation, as in the case

here some benefits were shared. Program Coordination is the organi-

ation accountable to guarantee the realisation of the overall Program

enefits. Above Program Coordination is the Steering Committee, sup-

orted by an Innovation Management Team, and the Supervisory Body.

he Supervisory Body involves a third party beyond a representative

rom UMinho and Bosch, and whose primary function was to solve po-

ential conflicts that might arise, and where both partners were unable

o resolve alone due to potential conflicts of interests regarding benefits

xpectations. 

In the first phase of the program, the first time that Bosch and

Minho were collaborating, maturity in both program and project man-

gement and BM was very low. The main concern was on managing the

riple constraints of time, cost and quality. However, in the second phase,

nterest shifted to BM of both program and projects. The Program Steer-

ng Committee recognised the value of BM towards program success

nd therefore wanted to implement a systematic BM process. This de-

ision might have been influenced by this research study, which raised

wareness of the critical role that a systematic BM process plays on the

rogram success and consequently in the Bosch and UMinho partnership

ustainability. Therefore, the Program Steering Committee, the Program

oordination and the PgPMO team continuously supported this study,

s they expected to benefit from its results. 

During the ‘program initiation’ phase, key stakeholders were in-

olved in Alignment Workshops , organised by the Program Manager, and

upported by the PgPMO, to align the project expectations and objec-

ives of the collaborators prior to receiving funding. During these work-

hops, the benefits of the projects were identified. Then, the formal Pro-
ram Charter and the Project Charters for each project were created by the

espective PgPMO Officers, for aligning the overall program objectives

nd expected benefits with the project objectives and benefits. These

roject Charters included all the primary benefits identified in the Fund-
ng Application and agreed with the government funding entity and also

enefits later identified during the Alignment Workshops . Defined bene-

ts were included in the Project Benefits Register and consequently inte-

rated with the Program Benefits Register . 
During ‘program benefits delivery’ phase, Progress Meetings were held

onthly between the respective PgPMO Officers and project teams, re-

ulting in Project Progress Reports that included up to date information

bout the project benefits. These benefits were integrated into the Project
enefits Register and later incorporated in the Program Be nefits Register .
uring ‘program benefits delivery’ phase there occurred various Results
haring Events with the objective of sharing with stakeholders the ex-

ected and realised benefits by each project. Table 1 summarises the top

ve expected benefits initially identified for the second phase of the pro-

ram by each key stakeholder – UMinho, Bosch and Government and so-

iety. These benefits are well recognised in UIC literature, namely in the

orks of Ankrah and Al-Tabbaa (2015) , who highlighted a deficit in spe-

ific UIC related BM research and De Fuentes and Dutrénit (2012) who

ocused on the best channels of UIC interaction for long-term benefit. 

Some of the benefits expected from government funding agencies,

hich, based on the history of political philosophy, typically also repre-

ent societal benefits ( Klosko, 2013 ), might also be common with those

f universities and/or industry, such as to enhance the regional/local

conomic development, increase the recruitment of students, i.e. em-

loyment creation ( Ankrah and Al-Tabbaa, 2015 ) and reinforce of

he knowledge transfer from universities to industry ( De Fuentes and

utrénit, 2012 ). 

There were no conflicts among the top expected benefits between the

niversity and industry stakeholders. The conflicts that did arise were
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Table 1 

Top UIC stakeholders’ expected benefits. 

Stakeholder Expected Benefit References 

Industry (Bosch) Increase in market competitiveness through the ability to attract 

innovative industrial projects 

Ankrah and Al-Tabbaa (2015) ; Chin et al. (2011) ; 

De Fuentes and Dutrénit (2012) 

Economic growth and wealth creation, resulting from new products 

development and increase of efficiency 

Ankrah and Al-Tabbaa (2015) 

Improve cost-effective research Ankrah and Al-Tabbaa (2015) ; Davey et al. (2011) ; 

De Fuentes and Dutrénit (2012) 

Access to new knowledge (state-of-art), reinforcing companies internal 

competences in its different business areas 

Ankrah and Al-Tabbaa (2015) ; De Fuentes and 

Dutrénit (2012) ; Teixeira and Mota (2012) 

Solving technical problems (e.g., products packaging, products storage, 

products identification, etc.) 

De Fuentes and Dutrénit (2012) ; Sijde (2012) 

University (UMinho) Increase the funding to hire human resources and equipment De Fuentes and Dutrénit (2012) ; Perkmann et al. (2011a) , 

Wright et al. (2008) 

Increase recognition of the university in the academic community, as the 

holder of knowledge concerning the technologies and methodologies, 

developed in the different R&D projects 

Ahrweiler et al. (2011) ; Ankrah and Al-Tabbaa (2015) ; 

Davey et al. (2011) ; De Fuentes and Dutrénit (2012) 

Affiliation with a safe environment to receive feedback on 

ideas/results/theories 

Ankrah and Al-Tabbaa (2015) 

Reinforce the university’s know-how in certain subjects, due to the 

intrinsic industry’s characteristics 

Ankrah and Al-Tabbaa (2015) ; Arvanitis et al. (2008) ; 

De Fuentes and Dutrénit (2012) 

Increase the capacity to attract new students Ankrah and Al-Tabbaa (2015) ; Chin et al. (2011) ; 

De Fuentes and Dutrénit (2012) ; Sijde (2012) 

Government and society Enhance the regional/local economic development, namely through the 

direct and indirect increase of production of goods and services and 

export orientation of regional/local companies 

Ankrah and Al-Tabbaa (2015) 

Increase the recruitment of students (employment) Ankrah and Al-Tabbaa (2015) ; De Fuentes and 

Dutrénit (2012) ; Lee (2011) ; Mindruta (2013) 

Increase technological breakthrough (e.g., human-machine interface, 

noise cancellation sensors) 

Mindruta (2013) 

Increase learning/continuous professional development Ankrah and Al-Tabbaa (2015) ; Perkmann et al. (2011a) ; 

Sijde (2012) 

Reinforce the knowledge transfer to industry De Fuentes and Dutrénit (2012) 
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ainly related to patents and publications. Industry members preferred

atent submissions while university members preferred to publish pa-

ers as soon as possible. However, when a project result did have the

otential for a new patent, university members agreed not to publish

apers until after patent submission. These agreements were moderated

y the Program Coordination and supported by the PgPMO team, which

layed an important role in facilitating the communication among part-

ers and thus avoiding major conflicts. 

.2. Data collection and analysis 

Data collection involved observation and participation, as well as the

nalysis of several documents to better understand the case study con-

ext and the evolving efforts for improving BM practice. Among the most

elevant documents analysed included the governance model, as well as

everal documents that supported the management of the program and

ts constituent projects (e.g., project charters, technical and financial

rogress reports, benefits realised, and the lessons learned register). 

Observation provided the insider researcher with access to the actu-

lities of the world of meaning ( Alvesson and Sköldberg, 2017 ). Obser-

ations were conducted on daily work routines, celebrations, workshops

nd meetings at all organisational levels, as well as informal gather-

ngs during the daily BM activities. Numerous written field notes were

ade during the observations. Each of the records consisted of numer-

us informal interactions with the program partcipants during the day.

bservations included more than 400 formal and informal meetings.

uestioning and listening program participants conversations provided

nformation on the emerging BM practices and tools. Particularly, the

lignment Workshops allowed participants to identify the expected ben-

fits, and the Results Sharing Events allowed them to acknowledge both

xpected and realised benefits. 

Observation is commonly criticised for a potential lack of reliabil-

ty ( Saunders et al., 2019 ). However, coupled with other qualitative

ethods, observation is a crucial holistic research method, enabling

esearchers to gain a better understanding of the insider’s perspective
5 
 Baker, 2006 ). Therefore, in addition to observation and participation,

he fieldworker conducted unstructured focus groups, which ran with-

ut a rigid structure and were performed by several free-flowing dis-

ussions. The insider researcher led the focus groups. They had the par-

icipation of eight experts, selected based on their role and experience

n program and project management – the Program Manager, four Pro-

ram and Project Management Officers, two Project Leaders, and one

roject team member, who collectively provided their opinion on the

M activities during the program management lifecycle. 

The preparation of the focus group sessions involved deciding on

ome questions in advance, such as ’what are the main challenges of

anaging benefits in UIC programs?’, to begin and guide the discussion,

s well as to prepare the researcher to be ready to provide feedback on

hat was said ( Langford and McDonagh, 2003 ). During the sessions,

he focus group moderator (insider researcher) used auxiliary materi-

ls, such as the list of UIC benefits ( Table 1 ) and the BM framework

onceptualisation ( Fig. 2 ), as well as explanatory notes on the Program

nd Project Management approach ( Fernandes, Pinto, Machado, Araújo,

 Pontes, 2015a ). Fig. 3 summarises the data collected over time. 

The central premise of this study was to move away from a high-

evel approach to BM to identify a systematic set of key activities to be

erformed and supported by specific BM tools. One major issue of in-

epth longitudinal case studies is the large amount of data collected

uring the observations and other qualitative data approaches used.

herefore, an interpretive sense-making strategy for data analysis was

sed ( Van Marrewijk et al., 2016 ). In such a strategy, the fieldworker’s

laims are strengthened with the support of the data embedded in the

ase study ( Yanow, 2007 ). 

Modelling the BM process, using the case study approach, required

 rigorous and structured methodology to help identify key controls,

nputs, outputs and resources for the various activities involved. In

his regard, the researchers decided to utilise a widely regarded pro-

ess or activity modelling methodology: Structured Analysis and De-

ign Technique (SADT) ( Ross and SchomanRoss, 1977 ). SADT utilises

wo principles of modelling derived mainly from general systems the-
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Fig. 3. Schematic illustration of the data collected over time. 
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ry ( Boulding, 1956 ). Firstly, all activities are represented as boxes that

ave three primary types of input: (i) ’controls’ that enter the top of the

ox and upon which the activity is dependent, (ii) simple ’inputs’ that

nter the left face of the box and (iii) ’resources’ that enter the bottom

ace of the box. All ’outputs’ exit the right face of the activity box. The

econd principle is hierarchical decomposition, where all activity boxes

an be both a ’child’ and a ’parent’ of other activity boxes. Hierarchical

ecomposition allows for stepwise exposure of details as the reader pro-

resses more in-depth into the SADT model or, a more holistic perspec-

ive as the reader navigates to the higher levels of the framework. The

efinition and later validity and reliability of the data used in the frame-

ork was informed using the ‘reader-author’ cycle defined as part of the

ADT methodology, i.e. the researchers create various drafts as ‘authors’

f the SADT model and then pass these on to multiple participants. The

atter, as ’readers’ then validate the accuracy of the model. Therefore,

he framework was developed collaboratively among the eight experts

nvolved in the focus groups; and in this respect, it can be said that, this

esearch influenced the BM approach adopted in the UMinho and Bosch

ollaborative R&D program. 

The construction of the BM framework was managed iteratively. As

ig. 3 shows, at the end of the first phase of investment, focus groups

ere conducted with the objective of collecting lessons learned, namely

n the BM practices and tools adopted. But, it was only when the second

hase of investment had begun, that we had the first focus group on the

ramework development based on the initial conceptualisation. Around

he middle lifecycle of the second phase, a second interaction was made,

nd then at the end of the program, a validation of the final framework

as conducted. 

The SADT guidelines include agreeing a modelling ‘perspective’ that

uides the development of the framework and also limits the amount of

etail exposed at a different level in the framework hierarchy. Another

ADT guideline included the limitation of ’scope’, and in this context, the

esearchers agreed to limit the scope of the framework exclusively to the

M process and not include all of the other project management activi-

ies that were outside the scope of this research. The modelling method

imed to distinguish itself by: (i) rendering the decision-making process

ased upon facts, (ii) stimulating the engagement of all stakeholders,

iii) promoting teamwork, and (iv) focusing on the optimisation of the

ifferent methods involved in the framework. 

Lastly, in the final focus group, in order to show the link between

he BM practice and the program management lifecycle, the eight par-

icipants were also asked for their perception of the percentage of effort,

rom 0-–100% ( PMI, 2017 ), which they had put into the four key BM

ctivities during the program management lifecycle, and the answers

ere collected in an EXCEL spreadsheet, resulting in Fig. 8 . 
6 
. Results 

The framework for BM in inter-organisational UIC (from now on

ermed ‘BM.UIC’ for brevity) is now presented. The BM.UIC framework

s underpinned by the conceptualisation developed earlier and based

n knowledge obtained from the literature review ( Fig. 2 ). The con-

eptualisation provided a foundation for the development of the SADT

ctivity framework. The first SADT ‘actigram’ in the framework is pre-

ented immediately below with the contextual description of BM, and

his is followed by a partial framework of the BM.UIC obtained from

ata obtained in the case study analysis. 

.1. Manage program benefits (context) 

The top-level diagram of the BM.UIC framework is presented in Fig. 4

nd comprises three significant activities or processes. Each activity is

he potential parent for other sub-activities lower in the hierarchy. Only

he activity ‘Manage Program Benefits’ (A0) will be decomposed further

nto a child diagram in the sections that follow for brevity. 

Govern Program Benefits: This activity represents the actions and

ecisions of the various stakeholders through the governance board of

he program. There are many inputs, outputs, controls, and resources in-

olved with this activity, but within the scope and context of the BM.UIC

ramework, the principle outputs are Stakeholder Requirements that gen-

rate the need for feedback from the other activities in the form of a

ive Benefits Register and independent periodic Review Recommendations.
takeholder Requirements include various missions, visions, risks and op-

ortunities of the different stakeholders. They also include endorse-

ents of, for example, the expected and agreed benefits of the program.

unding is typically conditioned upon benefits realisation, which im-

lies that all stakeholders, although with different organisational struc-

ures and cultures, have as an ultimate goal the realisation of program

enefits. 

Manage Program Benefits (A0): This activity is the primary focus on

he BM.UIC framework and is controlled by Stakeholder Requirements .
rincipal inputs include ‘benchmarks’ of potential benefits identified

rom the literature that when combined with Stakeholder Requirements ,
ead to the Benefits Register . The second primary input is the indepen-

ent Review Recommendations that are converted into actions within the

enefits Register . 
Review Benefits Realisation: The last activity at this contextual level

f the BM.UIC involved an independent review process of the Benefits
egister and the management process. This review conducted periodi-

ally by a panel of independent experts, that also include independent

embers from both the university and industry, is informed by stake-
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Fig. 4. Manage program benefits (context). 
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in the sections that follow. 
older requirements in the form of agreed program documentation in-

luding the Benefits Register and delivers recommendations for change

hat can improve compliance and that lead to improvement actions. 

.2. Manage program benefits (A0) 

Manage program benefits (A0) is the first child diagram to be decom-

osed from the context diagram ’Manage program benefits (context)’.

ig. 5 presents the SADT ‘actigram’ for the BM.UIC framework arising

rom the qualitative analysis, unstructured focus group discussions and

alidation using the SADT ‘reader-author’ cycle. The ‘actigram’ illus-

rates all significant controls, inputs, resources and outputs at this level

f the framework hierarchy. Each child of this activity is now described.

.2.1. Identify expected benefits (A1) 
The first activity from the parent activity ‘Manage program bene-

ts (A0)’ is ‘Identify Expected Benefits’ (A1), and this was subsequently

ecomposed into four child activities: 

A11: Define Program Strategic Vision 

A12: Establish BM Plan 

A13: Collect Expected Benefits 

A14: Describe Benefits Metrics 

Describing the control, inputs, resources and outputs of each child

iagram is beyond the scope of this paper. However, some critical ob-

ervations found during the research will be outlined. It was clear from

he focus group discussions that the primary goal of this first activity

s to identify the benefits expected by all stakeholders and gather them

n a Benefits Register . During this activity, managers found it challeng-

ng to identify benefits due to high uncertainty and risk associated with

&D projects and significant focus on fuzzy aspects of creativity and in-

ovativeness ( Brocke and Lippe, 2015 ). During the observation, the re-

earchers noticed that more than half of the Project Managers and their

eams were unable to identify the expected benefits for their projects.

ven the word ‘benefit’ was not fully understood, and this is also recog-

ised in the literature ( Breese et al., 2015 ). Therefore, it was suggested

o create a benefit breakdown structure (similar to Table 1 ) to act as

benchmarks’ in the development of agreed benefits. The benefit break-
7 
own structure is a hierarchical representation of benefits under dif-

erent categories used to facilitate planning and controlling of benefits

ealisation ( Fernandes et al., 2020b ). 

Many organisations claim that project benefits are very hard to

easure (Zwikael and Smyrk, 2011) , and this was also one of the

entral claims of the focus groups participants. Therefore, it was sug-

ested that the established expected benefits should be SMART – Spe-

ific, Measurable, Attainable, Realistic, and Time-bounded ( Bjerke and

enger, 2017 ). Researchers also identified as necessary the definition

f the Program Strategic Vision of the established collaborative program,

o its concepts could lay the groundwork for common behaviours and

ctions, thus bringing about decisions and practices aligned with the

trategic vision ( Jenner, 2014 ). Furthermore, during the unstructured

ocus groups, the importance of establishing the Benefits Management
lan for the program was strongly emphasised. This plan would encom-

ass the processes and tools for managing benefits, and used for guid-

ng the program stakeholders during the whole program lifecycle ( PMI,

017 ). As mentioned by one participant, “we need clear and standard-

sed guidelines on how to manage benefits ”. The key elements for the

enefits Management Plan are presented in Fig. 6 . 

The core elements of the Benefits Management Plan comprise (i)

enchmarks, (ii) Benefits, (iii) Indicators, (iv) Actions and (v) Bene-

ts Maps. Benchmarks is a list of all possible benefits mainly informed

rom the research literature. The Benefits list comprises selected ben-

fits informed by the benchmarks and approved by stakeholders. The

ndicators list are a shortlist of key performance indicators (KPIs). The

ctions list contains critical action to be executed to assure that benefits

re realised. This Actions list is also informed by two separate activities

hat produce, firstly, a list of critical Risks and associated mitigations

r actions and, secondly, an independent review that provides a list of

ecommendations and related actions. The Benefits Maps are matrices

hat show the relationships or simple connections between Benefits vs

ndicators, Benefits vs. Actions and so on. Other elements in the Ben-
fits Management Plan include a list of information exchange Events, a

ransition Plan, a list of Lessons Learned and Future Actions beyond the

ifetime of the program. Each of these elements will be explained further
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Fig. 5. Manage program benefits (A0). 

Benefits

Indicators

Actions

Benefits
Maps

Benchmarks

Execution

Benefits
Vision

EventsRisks

Benefits Register

Recommendations

Transition Plan

Lessons Learned

Future Actions

Actions

Actions

Fig. 6. Benefits management plan. 

4
 

fi  

d

 

b  

t  

t  

t  

t  

t  

t  

a  

u

 

v  

t  

o  

2  

r  
.2.2. Plan benefits realisation (A2) 
The second activity from the parent activity ‘Manage program bene-

ts (A0)’ is, ‘Plan Benefits Realisation’ (A2), and this was subsequently

ecomposed of four main sub-activities. 

A21: Categorise Benefits 

A22: Prioritise Benefits 

A23: Link Benefits 

A24: Develop Benefits Realisation Plan 

During the focus groups, the importance of categorising the expected

enefits in the Benefits Register was highlighted, and it was suggested

hat it could be done by using a benefit breakdown structure. As men-

ioned by one participant, "the benefits categorisation would facilitate
8 
he planning and control of benefits realisation". The prioritisation of

he expected benefits in the Benefits Register was also highlighted since

here are several expected benefits. Jenner (2014) highlights the impor-

ance of focussing on the top three to five benefits, since people are not

ble to focus on too many variables; and that Pareto analysis can be

sed for this purpose. 

UIC programs have high levels of risk, uncertainty and success

olatility ( Brocke and Lippe, 2015 ). To maximise benefits, it is essential

o focus on unexpected situations that potentially can impact positively

r negatively on the expected benefits of the program ( Lechler et al.,

012 ). Managing benefits should be shaped around debate forums, with

egular meetings and the presence of all different working and man-



G. Fernandes and D. O’Sullivan International Journal of Project Management xxx (xxxx) xxx 

ARTICLE IN PRESS 

JID: JPMA [m5GeSdc; October 22, 2020;17:33 ] 

a  

t  

T  

a  

t  

p  

M  

(

 

a  

p  

fi  

s  

t  

a  

o  

t  

a  

t  

d  

t  

a  

Z  

s  

i  

d  

B

4
 

a  

i  

a

 

t  

p  

a  

t  

i  

g  

(  

w  

c  

s  

t  

o  

e  

i  

t  

b  

u  

A  

s  

o  

2  

T  

a  

t  

m  

B  

v  

m  

t  

v  

s

 

a  

s  

d  

t  

e  

w  

E  

i  

D  

w  

s

 

a  

s  

t  

p  

u  

l  

r

4
 

t  

(

 

a  

g  

b  

t  

r  

e  

o  

t

 

b  

C  

D  

e  

c  

m  

l  

t  

(

 

t  

r  

m  

i  

p  

o  

s  

s  

4  

n  

R  

2

gement groups involved in the program, to promote a discussion of

heir expectations, desires, goals, as well as priorities ( Jenner, 2014 ).

his activity is crucial to identify, prioritise and manage expectations

nd, therefore, to cultivate strong working relationships between all

he people involved ( Plewa et al. 2013 ). In this regard, one partici-

ant suggested the use of a prioritisation method, adapted from the

oSCoW technique, due to its ease of use and high user confidence

 Vestola, 2010 ). 

Another activity mentioned by one focus group participant and

greed upon by all the others was the benefits mapping between the

rojects or the program as a whole, so that the sources of each identi-

ed benefit can be pursued. It was suggested that the benefits mapping

hould also be included in the Benefits Register . Lastly, it was discussed

hat the definition of critical factors for benefits’ realisation would be

n essential input for the meaning of actions to leverage the realisation

f each expected benefit, to develop a Benefits Action Plan , thereby es-

ablishing when and how the benefits will be delivered. A cost-benefit

nalysis between the effort necessary to leverage a benefit critical fac-

or and the payback of the benefit generated was also suggested. When

iscussing the Benefits Action Plan content, all participants agreed on

he importance of identifying, for each benefit, a person responsible

nd accountable for its realisation, as also emphasised by Chih and

wikael (2015) . It was observed that the accountability for the reali-

ation of benefits at both project and program level was the responsibil-

ty of the Program Manager. The Project Managers were responsible for

elivering the project outputs agreed with the Program Manager from

osch and UMinho in the Project Charter . 

.2.3. Pursue benefits realisation (A3) 
The next child activity of the BM.UIC framework from the parent

ctivity ‘Manage program benefits (A0)’ is named ‘Pursue Benefits Real-

sation’ (A3), and this was subsequently decomposed in five main sub-

ctivities. 

A31: Implement Actions 

A32: Monitor Benefits 

A33: Evaluate Risks and KPIs 

A34: Report Measurements 

A35: Provide Corrective Actions 

The focus group participants agreed that the main objective of

his activity was to carry out the necessary actions to pursue the ex-

ected benefits realisation by implementing the Benefits Action Plan
nd thus triggering critical factors for benefits realisation. These ac-

ions should always be established by the organisation partners, bearing

n mind the trade-off between the effort of implementation versus the

ains obtained. This activity is regarded as promoting a value culture

 Jenner, 2014 ). During this activity, the Benefits Register must be updated

ith the record of the actions taken to trigger the above-mentioned

ritical factors. The researchers observed that this activity comprises

ub-activities related to the encouragement of interactions between the

eams working on the program management and BM, and to the onset

f the necessary changes to promote the realisation of the expected ben-

fits. Therefore, it is essential to monitor organisational environments,

nternal and external factors ( Coombs, 2015 ), as well as program objec-

ives and benefits to ensure the program benefits remain aligned with

oth partners’ strategic objectives ( Jenner, 2014 ). This results in the

pdate of the artefact Benefits Register , and the production of the Benefit
udit Reports . For example, a critical internal factor is to monitor ab-

orptive capacity, which is seen as “crucial for the successful creation

f innovations within university-industry collaborations ” ( Kobarg et al.,

018 , p. 6) since it promotes knowledge absorption and transformation.

herefore, the higher the absorptive capacity of industry, the higher

re the benefits from UIC ( De Fuentes and Dutrénit, 2012 ). In parallel,

he researchers observed that an evaluation of the program’s risks, that

ight impact benefits realisation and KPIs, might be carried out in the

enefits Register so one can monitor the delivery of benefits. KPIs play a

ital role in BM to understand how the benefits are cascaded down and
9 
easured bottom-up ( Badewi, 2016 ). Tools might also be implemented

o promote the analysis and the sharing of data regarding BM and pro-

ide the opportunity to conduct internal audits to review and assess the

tatus of the BM practice (Project Management Institute, 2017). 

During the focus group discussions, it was clear that the participants

ssign great importance to the reporting of benefit measurements so that

takeholders can take appropriate actions to ensure successful benefits

elivery. As outputs of this activity, focus group participants referred

hat the existing Cockpit Chart , that provided to the respective stakehold-

rs a summary report of the status of each project and the program as a

hole, should also include benefit status. The existing Results Sharing

vents can also provide each project team involved in the program with

nsights and knowledge exchange about expected and realised benefits.

uring the execution of the case study, these Results Sharing Events

ere taking place twice a year; however, the periodicity of these events

hould be adjusted to each program’s context. 

Finally, the researchers observed that the ‘pursue benefits realisation’

ctivity lays the groundwork for continuous improvement and leaves

pace for amendments whenever necessary ( Jenner, 2014 ). Therefore,

he required corrective actions should be provided to achieve the ex-

ected benefits. This results in Benefits Action Plan modifications and

pdates whenever necessary, along with the lifespan of the program

ifecycle. Also, there is a need to update the Benefits Register with the

ecord of the corrective actions taken. 

.2.4. Transfer and sustain benefits (A4) 
The last child activity of the BM.UIC framework from the parent ac-

ivity ‘Manage program benefits (A0)’ is ‘Transfer and Sustain Benefits’

A4), and this was subsequently decomposed in four child activities. 

A41: Transfer Results to Organisations 

A42: Track Benefits and Benefit CSFs 

A43: Identify Gaps 

A44: Continue Benefits Monitoring 

The focus groups’ participants agreed that the main objective of this

ctivity is to transfer the program’s results into both participating or-

anisations, ensuring that the results obtained within the program are

eing properly exploited and seized-upon by both partners. Therefore,

he need to develop Transition Plans to facilitate the ongoing benefits

ealisation was acknowledged. This included a list of members, within

ach organisation, accountable for the exploitation, and the handover

f all the necessary information to allow for the proper exploitation of

he program’s results. 

It was also agreed that this activity also keeps track of the expected

enefits and critical factors for benefits realisation, by using a Cockpit
hart containing the benefits status, as well as a benefit critical factors

ashboard containing all critical factors for the realisation of each ben-

fit. To accurately track benefits, it was suggested that there should be

lose control of how and when the benefits will be delivered. Established

etrics should thus be assessed, not only during ‘program benefits de-

ivery’ and ‘program closure’, but also during the ‘post-program’. These

ools facilitate stakeholder engagement in pursuing benefits realisation

 Jenner, 2014 ). 

As to the ‘program closure’ and ‘post-program’, one participant raised

he importance of identifying gaps by analysing if each defined benefits

ealisation measure meets the planned target and, if not, then listing all

issed opportunities, as well as reporting Lessons Learned hence ensur-

ng that the handover of knowledge and insights acquired during the

rogram lifecycle is achieved. This raised the argument that an analysis

f the level of accomplishment of the stakeholder’s expected benefits

hould also be made. Therefore, the participants proposed that benefits

hould be rated by the respective stakeholders, in a scale of 1 (low) to

 (high), to analyse the degree of benefits realisation and, whether or

ot the stakeholder’s expectations had been met, resulting in a Review
eport identifying the stakeholder’s expectations accomplishment ( PMI,

017 ). 
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Fig. 7. The BM.UIC framework to manage program benefits (FEO). 
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Finally, during the researchers’ observation, it was noticed that there

re benefits that can only be perceived and/or achieved after the end

f the program – ‘post-program’. Therefore, it is essential to ensure

hat benefits continue to be monitored even after the program closes

nd that the BM practice only ends when all the expected benefits are

chieved. Therefore, the researchers recommended the implementation

f a system for communicating Future Actions to accomplish benefits

hose timeline surpasses the ’program closure’, as well as having an

vailable platform to collect New Ideas to support the development of

uture program collaborations. 

The SADT modelling method also allows for the creation of what

re called ‘for information only’ (FEO) diagrams. The SADT hierarchy is

igorous in exposing details gradually as the reader navigates down the

ramework. However, some perspective may be lost due to hierarchical

epresentation, and so in this regard, the use of an FEO diagram can

ave value for the reader. Fig. 7 presents a more holistic FEO diagram

f the ‘Manage Program Benefits’ (A0) activity. This diagram overcomes

ome of the loss of interaction between activities experienced with the

ormal hierarchical layout and illustrates linkage to some of the critical

ools. 

.3. Linkage to program management lifecycle 

The analysis of the case study revealed that the operational parame-

ers required to systematically undertake the essential elements of BM,

nd the inter-relationship of those parameters, has been largely ignored,

n much the same way as the integration of BM in the program manage-

ent lifecycle. Therefore, it was discussed, during the last focus groups,
10 
hat the four key activities established for applying the BM.UIC frame-

ork and the timelines of action of the adopted program and project

anagement (PgPM) lifecycle ( Fernandes, Pinto, Machado, Araújo, &

ontes, 2015a ) should be combined, through a Rational Unified Process

RUP) diagram ( Kruchten, 2004 ). 

In Fig. 8 , the horizontal axis depicts the passage of time along the

rogram management’s lifecycle; the vertical axis shows the different

ey BM.UIC activities. As argued by Musawir et al. (2017) , BM takes

lace before, during, and after the program’s lifecycle. Fig. 8 intends to

ortray an abstract concept, which is the level of effort put into the dif-

erent activities of the BM.UIC framework throughout a program man-

gement lifecycle, based on the experience of the focus group’s partic-

pants, they pointed their perception of the percentage of effort, which

hey had put into the four key BM activities during the program man-

gement lifecycle. Each key activity of the BM.UIC framework fits dif-

erently in the PgPM lifecycle: 

• ‘A1: Identify expected benefits’ – occurs during the whole PgPM life-

cycle, with higher effort during ‘program preparation’ and ‘program

initiation’; 
• ‘A2: Plan benefits realisation’ – begins its implementation at ‘pro-

gram initiation’ (where the main effort takes place) but also com-

prises all phases of the PgPM lifecycle, since planning is implied and

taken into account in every process of program management; 
• ‘A3: Pursue benefits realisation’ – begins its implementation only

during ‘program benefits delivery’ and its effort is extended to ‘post-

program’; and 
• ‘A4: Transfer and sustain benefits’ – also initiates its implementation

during ‘program benefits delivery’ and its effort increases, progres-
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Fig. 8. RUP-like diagram of the BM.UIC framework. 
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sively, reaching its peak during ‘program closure’. Unlike other activ-

ities, ‘transfer and sustain benefits’ as well as ‘pursue benefits reali-

sation’ continue their efforts beyond ‘program closure’ ( PMI, 2017 ),

the last phase of the PgPM lifecycle ( Fernandes, Pinto, Machado,

Araújo, & Pontes, 2015a ) 

. Discussion 

This research has focussed on answering the research question: How
an organisations effectively manage the benefits of major university-industry
ollaborations? During the study of a major UIC, various generalisable

echnical and social BM practices and tools have been mapped using a

tructured analysis and design technique. In the discussion below, four

ractices in particular will be explored. These BM practices have been

rticulated as propositions, of distinct emerged best practices in the case

tudy, but to become more generalisable to other UIC contexts or even

ther industry contexts they may require further research. 

BM is a process that involves both technical and social elements

 Jenner, 2014 ; Hernes, 2014 ). It is beyond the scope of this paper to ex-

lore all the technical and social elements of BM within UIC. It instead

ddresses the technical and social elements that naturally arose during

he case study analysis. The so-called technical elements include pro-

esses such as setting goals, strategy, methods, policies and tools used

or the execution of BM to mention only a few. The social elements in-

lude culture (e.g., norms, values, and behaviours), organisation, lead-

rship, skills, competencies and motivation, also to mention only a few.

n this context, the following discussion of research results is divided

nto two perspectives: technical and social. 
11 
.1. Technical perspective 

During the focus groups, researchers noticed that participants mostly

ocused on the BM technical aspects, such as BM activities and tools.

hese technical aspects are also the most emphasised in the literature,

.g. Benefits Management Plan (Benefits Realisation Plan), the Benefits

egister or the Benefits Transition Plan ( Axelos, 2011 ; Jenner, 2014 ;

MI, 2017 , Ward et al., 1996 ). However, two additional BM tools also

merged, the use of a benefit breakdown structure to support benefits

dentification and the use of benefit critical factors to pursue benefits

ealisation. 

The identification of benefits resulting from inter-organisational UIC

as a significant challenge during the case study analysis, and this is

lso recognised in the literature ( Breese et al., 2015 ). In UIC programs,

rganisational complexity arises from different and sometimes even con-

icting requirements and needs of the various partners ( Ruuska et al.,

011 ). Aligning benefits are essential determinants for program success

Zwikael et al., 2017). In this regard, the creation of a benefit breakdown

tructure served as a critical part of the benefits identification activity

nd later converted into a benefits checklist. The benefit breakdown

tructure helped the stakeholders to look at many sources from which

rogram benefits may arise. During case study, the benefit breakdown

tructure had been reviewed continuously, to incorporate newly identi-

ed benefits for use in future UIC programs. This insight led to the first

f two empirical propositions which require further research: 

Proposition 1 : The activity ‘Identify Expected Benefits’ should be sup-

orted by a benefit breakdown structure to act as ‘benchmarks’ in the

evelopment of agreed benefits among different stakeholders. 
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Another critical challenge was in pursuing benefits realisation and

n particular, the adoption of a critical success factor approach during

he essential activity ’Plan Benefits Realisation’. The concept of success

actor is usually credited to Daniel (1961) , who introduced it concerning

he ‘management information crisis’. This approach has many other sup-

orters, also in the area of project management ( Cooke-Davies, 2002 ). 

During the program, links were established between benefits and the

ritical factors for their realisation. Therefore, it was possible to perform

n appropriate selection of actions that trigger those specific essential

actors of success and consequently, the corresponding stakeholders’ ex-

ected benefits. They have been considered, by the Program Manager,

s a necessary input for the definition of actions aiming at enhancing

he critical factors to pursue benefits realisation. This insight led to the

roposition: 

Proposition 2 : The activity ‘Plan Benefits Realisation’ should take

 critical success factor perspective. For each benefit, there should be

dentified, the critical factors for its realisation and actions need to be

lanned and decided to leverage the benefit critical factors identified. 

.2. Social perspective 

The UIC program had two different organisations with their struc-

ures and cultures, and none conducive to BM ( Ankrah and Al-

abbaa, 2015 ). A low level of maturity was observed around BM among

ey stakeholders. This presented a significant challenge to the imple-

entation of BM practices. In this respect, several key embedding fac-

ors ( Fernandes, Ward, & Araújo, 2015b ) were taken into account by the

gPMO applying activities such as (a) Demonstrating the value of BM

hrough periodic communication; (b) Identifying opinion leaders man-

ated to raise BM issues at key meetings; (c) Raising awareness about

he need to realise benefits so further collaborations would be funded in

he future and; (d) Specific training to key players on benefits and BM. 

The collaborative R&D program was partially funded by the Por-

uguese government, Bosch, and UMinho. At a strategic level, decisions

egarding BM by the Program/ Project Owner were not an issue for

he UMinho and Bosch consortium, since it was a requirement from

he funding agency that the industry partner takes the program/project

eadership. Therefore, Bosch took the lead in delivering the benefits

dentified during the ‘program preparation’ phase. Nevertheless, the pro-

ram did have multiple funders, with their own benefit expectations

see Table 1 ). Therefore, the inter-organisational form of UICs brought

nique challenges for accountability of benefits realisation, as the ac-

ountability of some benefits were shared (e.g., benefits for society).

herefore, at an operational level, it was necessary to identify who will

lay the role of the Program Owner. Looking at the program organi-

ation and following the definition of Project Owner by Zwikael and

eredith (2018 , p. 485) the Program Owner is “the senior manager

ho is held accountable by the funder for realising the business case.

he Project Owner acts on behalf of the funder throughout the project,

eeking to ensure that their interests are being served ”, the Program

oordination played the role of the Program/ Project Owner during the

rogram management life-cycle, as mentioned during the case study de-

cription, the Program Coordination is the organisation accountable to

uarantee the realisation of the overall program benefits, i.e. the Bene-

ts Owner, the responsible for the realisation of benefits ( Jenner, 2014 ).

o, in this particular case study context, during the program manage-

ent lifecycle, the Program/ Project Owner and Benefits Owner were

he same. 

The governance structure adopted ensured that in all organs of the

rogram organisation had representatives from both industry and the

niversity. So, the Program Coordination had a Program Manager rep-

esentative from industry and a Program Manager representative from

niversity, although the benefits realisation of overall program benefits

as shared by both, each representative was responsible for pursuing

ach benefit relevant to their own organisation. 
12 
Therefore, the findings of the study highlight that the responsibility

f BM should fall on the Program Coordination’s shoulders, according to

MI (2017) Program Managers. However, after ’program closure’ phase,

he burden of program benefits realisation should be handed over to the

espective Line Managers of each partner ( Dupont and Eskerod, 2016 ).

ine Managers are middle managers for a particular part of the industry

r university organization, for instance, a function, as R&D, Operations,

arketing, or an organisational unit, as branch, faculty, research centre.

wikael and Smyrk (2012) also point out that the ownership of bene-

ts realisation in the post-implementation is not the responsibility of

roject or Program Managers. The clarification of roles and responsibil-

ties during the BM process is critical since it influences the effectiveness

f BM ( Hesselmann and Kunal, 2014 ). In Jenner’s (2004) work the key

M roles, and their BM responsibilities are well-detailed. This insight

ed to the first of two propositions which require further research: 

Proposition 3 : The Benefits Owner (i.e., the accountable for the ben-

fits realisation) should be the Program Manager during the program

xecution; however, after program closure, the burden should fall on

he Line Managers’ shoulders of each organisation. 

It is critical to have someone specifically accountable for deliver-

ng benefits ( Meredith and Zwikael, 2020 ) and in inter-organisational

ollaboration programs context this accountability changes overtime.

herefore, the transition of responsibility from Program Managers to

ine Managers of each organisation is vital for realising all program

enefits. 

This is even more important in inter-organisational programs funded

y multiple partners, where different benefits are expected by each part-

er. The expected benefits are even pre-established during the ‘program

reparation’ phase, where the primary benefits identified were included

n the Funding Application , and later in the Funding Contract, and the fund

o receive from the government was constrained to the realisation of the

ontracted benefits. Therefore, in UIC programs context the ‘right’ own-

rship of benefits realisation is even more critical as the final funding is

onditioned to the benefits realisation. 

Finally, another challenge observed was related to the com-

lexity of the program’s governance model adopted, given the

ature of inter-organisational collaborative programs and the re-

iance on cross-boundary collaboration ( Hesselmann and Kunal, 2014 ;

ernandes, Pinto, Araújo, & Machado, 2020a ). Governance in programs

nd projects is widely recognised as a critical factor for successful bene-

ts realisation ( Musawir et al., 2020 ) and one of the main barriers to UIC

 Nsanzumuhire and Groot, 2020 ). That being said, the existing support-

ve PgPMO structure played an essential role in promoting and support-

ng the engagement of stakeholders and the inter-relationships between

takeholders, essential for the BM process ( Jenner, 2014 ; Zwikael and

eredith, 2019 ), by helping namely the Program and Project Managers

o define the expected benefits and respective KPI’s to measure them.

his was accomplished by giving examples of KPIs from other projects

ithin the program, as well as by reporting to the Program Managers

ll the circumstances that might put in risk not only the program scope,

ime, cost, and quality, but especially the program benefits. Addition-

lly, the PgPMO had a critical role in the effective communication and

ntegration of the benefits at the program and project level ( PMI, 2017 ),

nd in the embedding process of the BM activities into the program and

he projects. This insight led to the final proposition: 

Proposition 4 : A Project Management Office or similar structure plays

 central role in embedding the BM practices and tools and supporting

takeholders in each step of the BM process. 

. Conclusions 

The research reported in this paper has both theoretical and prac-

ical contributions. Through an ethnographic approach, this research

uilds knowledge in the area of BM, by adopting a practical process

iew for developing a holistic and structured framework focussed on

nter-organisational collaboration programs, in the form of university-
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ndustry consortia, which brings together unique challenges such as dif-

erent organisation cultures and often competing expected benefits. 

Based on well-recognised BM frameworks ( Ward et al., 1996 ;

xelos, 2011 ; PMI, 2017 ; Jenner, 2014 ), the BM.UIC framework sum-

arises the management of benefits in four main iterative activities:

Identify expected benefits’; ‘Plan benefits realisation’; ‘Pursue bene-

ts realisation’; and ‘Transfer and sustain benefits’, that build upon

urrent theoretical approaches. The adoption of the PDCA perspective

 Deming and Edwards, 1982 ) emphasises the recursive and interdepen-

ent nature of BM activities, particularly crucial in inter-organisational

onsortium between university and industry, subject to high uncertainty

nd risks and significant pressure in terms of creativity and innovative-

ess that commonly leads to stakeholders expected benefits changes.

dditionally, given the governance complexity of these types of inter-

rganisational programs, the BM.UIC framework identifies a systematic

et of key activities that should be performed, with a clear set of controls,

nputs, outputs and resources that need to be managed. 

Therefore, to answer the research question: How can organisations
ffectively manage the benefits of major university-industry collaborations?
uch of the developed framework has focussed on so-called ’technical’

lements, and although most of the activities and tools are already iden-

ified in literature ( Axelos, 2011 ; Jenner, 2014 ; PMI, 2017 ; Ward et al.,

996 ; Zwikael and Meredith, 2019 ), a few different tools emerged, such

s the benefit breakdown structure to identify benefits and the benefit

ritical factors to pursue benefits realisation. Nevertheless, it has also in-

roduced some ‘social’ elements and in particular the importance of gov-

rnance, namely the transition of responsibility of the Benefits Owner

ole from Program Managers to Line Managers of each organisation,

uring program closure phase, and the supporting role of Program and

roject Management Offices during the BM process. 

The study has revealed that inter-organisational BM has several

hallenges during their implementation and that although the BM.UIC

ramework was developed to support inter-organisational UIC programs,

ost of the proposed BM activities and tools are generic and may be rel-

vant in other typologies of programs and projects. 

The BM.UIC framework is also linked to a program and project man-

gement approach shown in a RUP-like diagram. This linkage allows

ne to view some BM activities as familiar to the whole program man-

gement approach rather than being exclusive to BM ( Badewi, 2016 ).

urther work might be conducted to identify the adequate level of ef-

ort put into the different activities of the BM.UIC framework through-

ut a program management lifecycle. The level of effort that has been

resented in this paper is based only on the experience of the focus

roups’ participants —however, the curves in the RUP-like diagram of

he BM.UIC framework should be accurately obtained, resulting from a

ime-sheet registration of the active hours spent on BM activities, ideally

rom several UIC programs. 

Moreover, this paper also brings an important contribution to prac-

ice by emphasising the need to move beyond the triple constraints of

ime, cost and quality into more strategic measures that for industry

ight mean access to new knowledge and for universities might mean

ccess to ‘real-life’ environments. This implies the development of a for-

al and unique BM process for each particular UIC context, for which

he developed BM.UIC framework might be used as a starting point, em-

hasising as well as the importance of taking into account both technical

nd social aspects on BM practice. Additionally, the case study revealed

hat in its context, during the program management lifecycle, the Pro-

ram/ Project Owner and the Benefits Owner were the same. This has

mportant practical implications, which raises an interesting question

or future research: Should organisations distinguish between the roles

f Program/ Project Owner and Benefits Owner? 

We acknowledge the drawbacks of the research study, which mainly

esult from the decisions we made concerning the methodological ap-

roach. First, our findings were based on one case study of a major UIC.

ence, they cannot be generalised for all UIC contexts, neither to other

ndustry contexts. In this regard, future studies can induce multiple case
13 
tudies and cross-check the conclusions among them, thereby increasing

he generalisability of the results. Second, as common among in-depth

ongitudinal case studies, a large amount of related primary data was

ollected and challenging to report in a single research paper. This data

round topics such as quality assurance and societal impacts, may be

he subject of future work. 
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