Appendix A. Data extraction and coding instrument
This appendix documents the coding protocol used to identify, define, and classify the 26 SDs. The full study classification table is provided in Appendix C; SD definitions and supporting references are in Section 3.2: Table 2.
Part 1: Data extraction form
For each of the included studies, the authors extracted the fields recorded in Table C1 (Appendix C): reference number; authors and year; journal; research method; data collection method and sample size; portfolio type; targeted industry; and underpinning theory. In addition, for each study, the authors recorded each construct explicitly associated with portfolio success, along with how it was defined, operationalized, and linked to portfolio outcomes.
Part 2: SD coding protocol
Step 1: Raw construct identification. For each article, the authors recorded every construct explicitly associated with portfolio success, retaining the source study’s label and operationalization verbatim in NVivo 12 nodes. For quantitative studies, operationalization refers to scale items; for qualitative studies, to interview themes or case indicators.
Step 2: Construct consolidation. Raw constructs were compared iteratively across studies using constant comparison (Creswell and Creswell, 2017). Two constructs were merged into a single SD node when they described the same organizational phenomenon at the portfolio level, despite potentially different labels, and when their operationalizations pointed to the same underlying construct. Constructs were kept separate when their operationalizations pointed to meaningfully distinct phenomena despite conceptual proximity. For example, SD7 (Decision-making effectiveness) and SD17 (Portfolio agility) were retained as separate SDs because the former captures the quality of individual decisions while the latter captures the portfolio system’s capacity to adapt across decisions over time.
Step 3: SD definition synthesis. Each consolidated SD was assigned a synthesized working definition integrating its core meaning across all source operationalizations. These definitions are reported in Section 3.2: Table 2.
Step 4: Analytical role assignment. Each SD was assigned one of four analytical roles (Antecedent, Routine, Mediator, or Outcome) based on its functional position within the DC capability chain. An SD was coded as an Antecedent if it described an enabling condition shaping the likelihood of DC enactment; as a Routine if it described a repeatable practice operationalizing DC processes; as a Mediator if it described an emergent capability state arising from antecedent and routine interactions; and as an Outcome if it corresponded to a portfolio performance result. These assignments are reported in Table 2.
Part 3: Intercoder procedure and agreement
Two authors independently completed Steps 1–4 for all reviewed articles. A third author oversaw the coding process throughout and participated in all “disagreement” discussions. Following independent coding by the first two authors, each SD assignment was compared. Disagreements arising from different consolidation decisions or different analytical role assignments were brought to a three-way discussion, in which each author articulated the rationale for their position and, where needed, returned to the source study’s operationalization. All disagreements were resolved by consensus before any assignment was finalized. This three-person procedure (independent dual coding, expert oversight, and structured consensus resolution of all disagreements) constitutes intercoder consistency rather than reliability in the formal sense; a distinction O’Connor and Joffe (2020) identify as epistemologically appropriate for inductive thematic synthesis, where the category scheme emerges through the coding process itself. For a small number of SDs, alternative classifications were considered and resolved through the same consensus procedure rather than a fixed rule; the final assignment was preferred wherever the source studies’ own operationalization more closely matched one role than another. Table 2 and Appendix A report the full classification for readers to evaluate.
Part 4: Exemplar coding
Source study: Kock et al. (2020): “Project portfolio management information systems’ positive influence on performance: the importance of process maturity”
Construct extracted: PPMIS application, defined as “the extent to which the main project portfolio management tasks are supported by dedicated information systems” (p. 232). Operationalized with six items asking whether dedicated software supported: project selection and prioritization; resource allocation and bottleneck detection; competence management; risk identification and assessment; portfolio performance monitoring; and documentation of lessons learned (Cronbach’s α = 0.73).
Consolidation decision: Assigned as the sole constituent of SD14 (PPMIS application). Not merged with SD10 (Formalized PPM processes), because Kock et al. (2020) specifically measure the technology system enabling portfolio tasks rather than the governance process structure itself; a distinction that is explicit in both their theoretical framework and their operationalization.
Analytical role: Coded as Routine under the Seizing DC dimension. PPMIS application is a repeatable organizational practice that operationalizes seizing by structuring information capture and processing for portfolio prioritization, resource allocation, risk management, and steering decisions. Kock et al.’s (2020) own framework treats PPMIS as a process-improving practice whose performance impact is fully mediated by PPM quality. This is consistent with the Routine classification: it enacts the capability rather than enabling it (Antecedent) or representing its emergent state (Mediator).
SC links: The study links PPMIS application to portfolio success measured across five dimensions: strategy implementation, future preparedness, portfolio balance, average project outcome, and synergy exploitation, corresponding to SC1, SC2, SC3, SC4, and SC5. The indirect effect via PPM quality was significant (β = 0.04, p < 0.05).


Appendix B. Quality assessment protocol
Table B1. Quality assessment checklist adapted from Kitchenham and Charters (2007). (Source: Authors own work)
	ID
	Quality assessment criterion
	Application

	
	Critical screening questions
	

	QA1
	Is the article based on empirical research (or is it a lessons learned or conceptual study)?
	All studies

	QA2
	Is there a clear statement of the research aims/objectives?
	All studies

	
	Detailed quality questions
	

	QA3
	Is there an adequate explanation for the context of the research?
	All studies

	QA4
	Was the research design appropriate to address the aims of the research?
	All studies

	QA5
	Was the recruitment strategy (sampling) appropriate to the aims/objectives of the research?
	Not applicable to conceptual papers

	QA6
	Was there a control group with which to compare treatments?
	Not applicable to qualitative and conceptual papers

	QA7
	Was the data collected in a way that addressed the research issue?
	Not applicable to conceptual papers

	QA8
	Was the data analysis sufficiently rigorous?
	Not applicable to conceptual papers

	QA9
	Has the relationship between the researcher and the participants been adequately considered?
	Not applicable to conceptual papers

	QA10
	Is there a clear statement of findings?
	All studies

	QA11
	Is the study of value for research or practice (contribution)?
	All studies


Scoring system: Criteria not met = 0; partially met = 1; fully met = 2. Maximum score: quantitative papers = 22; qualitative papers = 20; conceptual papers = 11.
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Appendix C. Classification form
Table C1. Data classification form for the 66 included studies. (Source: Authors own work)
	Ref No.
	Authors’ name
	Publication year
	Journal name
	Research method
	Data collection method
	Survey
(# participants)
	Interview 
(#participants)
	Portfolio type
	Targeted industries
	Underpinning theory

	P1
	(Cooper et al., 1999)
	1999
	JPIM
	Quantitative
	Survey
	205
	
	NPD PPM
	Multiple industries
	NM

	P2
	(Cooper et al., 2001)
	2001
	R&DM
	Quantitative
	Survey
	205
	
	NPD PPM
	Multiple industries
	NM

	P3
	(Elonen and Artto, 2003)
	2003
	IJPM
	Multimethod
	Case study & survey
	18
	20
	PPM
	NM
	NM

	P4
	(Engwall and Jerbrant, 2003)
	2003
	IJPM
	Qualitative
	Multiple case study
	
	37
	PPM
	Telecom
	NM

	P5
	(McDonough and Spital, 2003)
	2003
	RTM
	Quantitative
	Survey
	85
	
	NPD PPM
	Multiple industries
	NM

	P6
	(Cooper et al., 2004b)
	2004
	RTM
	Quantitative
	Survey
	105
	
	NPD PPM
	NM
	NM

	P7
	(Cooper et al., 2004a)
	2004
	RTM
	Quantitative
	Survey
	105
	
	NPD PPM
	NM
	NM

	P8
	(Dietrich and Lehtonen, 2005)
	2005
	IJPM
	Quantitative
	Survey
	288
	
	PPM
	NM
	NM

	P9
	(Martinsuo and Lehtonen, 2007)
	2007
	IJPM
	Quantitative
	Survey
	279
	
	PPM
	Multiple industries
	NM

	P10
	(Killen et al., 2008b)
	2008
	IJQRM
	Quantitative
	Survey
	60
	
	PPM
	Multiple industries
	NM

	P11
	(Killen et al., 2008a)
	2008
	IJMPB
	Qualitative
	Multiple case study
	
	23
	PPM
	Multiple industries
	Dynamic capabilities

	P12
	(Müller et al., 2008)
	2008
	PMJ
	Quantitative
	Survey
	242
	
	PPM
	Multiple industries
	Contingency theory

	P13
	(Patanakul and Milosevic, 2009)
	2009
	IJPM
	Qualitative
	Multiple case study
	
	12
	PPM
	Multiple industries
	NM

	P14
	(Jonas, 2010)
	2010
	IJPM
	Conceptual
	NA
	
	
	PPM
	NA
	NM

	P15
	(Meskendahl, 2010)
	2010
	IJPM
	Conceptual
	NA
	
	
	PPM
	NA
	NM

	P16
	(Sanchez and Robert, 2010)
	2010
	PMJ
	Conceptual
	NA
	
	
	PPM
	NA
	NM

	P17
	(Kester et al., 2011)
	2011
	JPIM
	Qualitative
	Multiple case study
	
	75
	PPM
	Multiple industries
	Grounded theory

	P18
	(Beringer et al., 2012)
	2012
	PMJ
	Quantitative
	Survey
	223
	
	PPM
	Multiple industries
	Stakeholder theory

	P19
	(Biedenbach and Müller, 2012)
	2012
	IJPM
	Multimethod
	Case study & survey
	64
	18
	PPM
	Multiple industries
	Dynamic capabilities

	P20
	(Heising, 2012)
	2012
	IJPM
	Conceptual
	NA
	
	
	PPM
	NA
	NM

	P21
	(Killen and Kjaer, 2012)
	2012
	IJPM
	Multimethod
	Case study & survey
	58
	4
	PPM
	Multiple industries
	NM

	P22
	(Teller et al., 2012)
	2012
	IJPM
	Quantitative
	Survey
	134
	
	PPM
	Multiple industries
	Contingency theory

	P23
	(Unger, Gemünden, et al., 2012)
	2012a
	IJPM
	Quantitative
	Survey
	278
	
	PPM
	Multiple industries
	NM

	P24
	(Unger, Kock, et al., 2012)
	2012b
	IJPM
	Quantitative, Longitudinal
	Survey
	T1: 134, T2: 203 & 214 (54 firms)
	
	PPM
	Multiple industries
	NM

	P25
	(Voss, 2012)
	2012
	IJPM
	Conceptual
	NA
	
	
	PPM
	NA
	NM

	P26
	(Beringer et al., 2013)
	2013
	IJPM
	Quantitative
	Survey
	197
	
	PPM
	Multiple industries
	NM

	P27
	(Jonas et al., 2013)
	2013
	IEEETEM
	Quantitative, Longitudinal
	Survey
	T1: 118, T2: 209 & 217 (54 firms)
	
	PPM
	Multiple industries
	Organizational information processing theory

	P28
	(Lerch and Spieth, 2013)
	2013
	IEEETEM
	Qualitative
	Interviews
	
	29
	Innovation PPM
	Multiple industries
	Grounded theory

	P29
	(McNally et al., 2013)
	2013
	JPIM
	Quantitative
	Experiment
	105
	
	NPD PPM
	NM
	Organizational information processing theory

	P30
	(Teller, 2013)
	2013
	PMJ
	Conceptual
	NA
	
	
	PPM
	NA
	Contingency theory

	P31
	(Teller and Kock, 2013)
	2013
	IJPM
	Quantitative
	Survey
	176
	
	PPM
	Multiple industries
	Not mentioned

	P32
	(Voss and Kock, 2013)
	2013
	IJPM
	Quantitative
	Survey
	174
	
	PPM
	Multiple industries
	Contingency theory

	P33
	(Kester et al., 2014)
	2014
	JPIM
	Quantitative
	Survey
	189
	
	NPD PPM
	Multiple industries
	Not mentioned

	P34
	(Martinsuo and Killen, 2014)
	2014
	PMJ
	Conceptual
	NA
	
	
	PPM
	NA 
	NM

	P35
	(Teller et al., 2014)
	2014
	PMJ
	Quantitative
	Survey
	177
	
	PPM
	Multiple industries
	Contingency theory

	P36
	(Unger et al., 2014)
	2014
	PMJ
	Quantitative
	Survey
	165
	
	PPM
	Multiple industries
	Innovation culture theories

	P37
	(Urhahn and Spieth, 2014)
	2014
	IEEETEM
	Quantitative
	Survey
	184
	
	Innovation PPM
	Multiple industries
	Dynamic capabilities

	P38
	(Spieth and Lerch, 2014)

	2014
	R&DM
	Quantitative
	Survey
	184
	
	Innovation PPM
	Multiple industries
	Dynamic capabilities

	P39
	(Kaiser et al., 2015)
	2015
	IJPM
	Qualitative
	Multiple case study
	
	11
	PPM
	Construction
	Organizational Information Processing Theory

	P40
	(Kock et al., 2015)
	2015
	JPIM
	Quantitative
	Survey
	175
	
	PPM
	Multiple industries
	NM

	P41
	(Kopmann et al., 2015)
	2015
	IEEETEM
	Quantitative
	Survey
	183
	
	PPM
	Multiple industries
	Contingency theory

	P42
	(Patanakul, 2015)
	2015
	IJPM
	Qualitative
	Multiple case study
	
	35
	PPM
	Multiple industries
	NM

	P43
	(Petro and Gardiner, 2015)
	2015
	IJPM
	Quantitative
	Survey
	67
	
	PPM
	NM
	NM

	P44
	(Rank et al., 2015)
	2015
	IJPM
	Quantitative
	Survey
	165
	
	PPM
	Multiple industries
	Schein's theory of organizational culture

	P45
	(Kock et al., 2016)
	2016
	PMJ
	Quantitative
	Survey
	175
	
	PPM
	Multiple industries
	Contingency theory

	P46
	(Kock and Gemünden, 2016)
	2016
	JPIM
	Quantitative
	Survey
	179
	
	Innovation PPM
	Multiple industries
	NM

	P47
	(Padovani and Carvalho, 2016)
	2016
	IJPM
	Quantitative
	Survey
	103
	
	PPM
	Multiple industries
	NM

	P48
	(Kopmann et al., 2017)
	2017
	IJPM
	Quantitative
	Survey
	182
	
	PPM
	Multiple industries
	NM

	P49
	(Kock and Gemünden, 2019)
	2019
	PMJ
	Quantitative
	Survey
	138
	
	PPM
	Multiple industries
	NM

	P50
	(Hoffmann et al., 2020)
	2020
	IJPM
	Qualitative
	Single case study, focus group, interviews
	
	Focus 15, Interview 17
	IT PPM
	Financial services
	Activity theory

	P51
	(Jiao et al., 2020)
	2020
	IJMPB
	Quantitative
	Survey
	178
	
	PPM
	Construction
	Contingency theory

	P52
	(Kaufmann et al., 2020)
	2020
	IJPM
	Quantitative
	Survey
	135
	
	Agile PPM
	Multiple industries
	Complex adaptive systems 

	P53
	(Killen et al., 2020)
	2020
	IJPM
	Quantitative
	Survey
	138
	
	PPM
	Multiple industries
	Cognitive theories

	P54
	(Kock et al., 2020)
	2020
	IJPM
	Quantitative
	Survey
	181
	
	PPM
	Multiple industries
	Contingency theory

	P55
	(Kock and Gemünden, 2020)
	2020
	R&DM
	Quantitative
	Survey
	257
	
	Innovation PPM
	Multiple industries
	Contingency theory

	P56
	(Martinsuo and Geraldi, 2020)
	2020
	IJPM
	Conceptual
	NA
	
	
	PPM
	NA
	Institutional theory, Stakeholder theory, Resource dependence theory, Sensemaking theory

	P57
	(Patanakul, 2020)
	2020
	IEEETEM
	Qualitative
	Multiple case study
	
	35
	PPM
	Multiple industries
	NM

	P58
	(Zaman et al., 2020)
	2020
	CBM
	Quantitative
	Survey
	299
	
	PPM
	IT
	NM

	P59
	(Saeed et al., 2021)
	2021
	IJMPB
	Quantitative
	Survey
	173
	
	PPM
	Manufacturing
	Dynamic capabilities, RBV

	P60
	(Kaufmann et al., 2021)
	2021
	JPIM
	Quantitative
	Survey
	137
	
	Innovation PPM
	Multiple industries
	NM

	P61
	(Arsanjani and Ershadi, 2022)
	2022
	IJMSEM
	Qualitative
	Interviews
	
	Focus 15, Interview 20
	PPM
	Construction
	NM

	P62
	(Micán et al., 2022)
	2022
	Sustainability
	Qualitative
	Interviews
	
	28
	Organizational development PPM
	Multiple industries
	Social representation theory

	P63
	(Aghajani, Ahsan, et al., 2023)
	2023
	AJIS
	Qualitative
	Multiple case study
	
	13
	PPM
	Multiple industries
	Contingency theory

	P64
	(Bechtel et al., 2023)
	2023
	IJPM
	Quantitative
	Survey
	135
	
	PPM
	Multiple industries
	Dynamic capabilities

	P65
	(Ojiako et al., 2023)
	2023
	PPC
	Quantitative
	Survey
	160
	
	PPM
	Multiple industries
	Ambidexterity theory

	P66
	(Kock et al., 2024)
	2024
	PMJ
	Quantitative
	Survey
	255
	
	PPM
	Multiple industries
	Contingency theory



	Journal abbreviations: 
IJPM = International Journal of Project Management
PMJ = Project Management Journal
R&DM = R&D Management
RTM = Research Technology Management; 
IJMPB = International Journal of Managing Projects in Business
JPIM = Journal of Product Innovation Management
IEEETEM = IEEE Transactions on Engineering Management
IJQRM = International Journal of Quality & Reliability Management
CBM = Cogent Business & Management
AJIS = Australasian Journal of Information Systems
PPC = Production Planning & Control
	Portfolio type: 
NPD = New Product Development
PPM = Project Portfolio Management

Others:
NM = Not exclusively mentioned
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