
 

 

 

 

 

 

ELUCIDATING THE ROLE OF SCIENTIFIC INFORMATION IN  

DECISION-MAKING FOR FISHERIES MANAGEMENT 

 

 

 

 

by 

 

 

 

 

Suzuette S. Soomai 

 

 

 

Submitted in partial fulfilment of the requirements 

for the degree of Doctor of Philosophy 

 

 

at 

 

 

Dalhousie University 

Halifax, Nova Scotia 

October 2015 

 

 

 

 

 

 

 

© Copyright by Suzuette S. Soomai, 2015 

 

 
 

 



ii  

 

TABLE OF CONTENTS 

 

LIST OF TABLES ............................................................................................................ x 

LIST OF FIGURES ........................................................................................................ xii  

ABSTRACT .................................................................................................................... xiv 

LIST OF ABBREVIATIONS USED  ............................................................................. xv 

ACKNOWLEDGEMENTS  .......................................................................................... xix 

CHAPTER 1. INTRODUCTION  .................................................................................... 1 

1.1. Why There is an Urgent Need for This Research ......................................................... 1 

1.2. Using Interdisciplinary Case Studies to Understand the Role of Fisheries 

Scientific Information in Decision-Making ......................................................................... 5 

1.3. Rationale for the Selection of the Case-Study Organizations ....................................... 8 

1.4. Outline and Overview of the Study............................................................................... 9 

CHAPTER 2. CHARACTERISTICS OF THE SCIENCE -POLICY 

INTERFACE AND INFORMATION USE IN POLICY -MAKING  ......................... 13 

2.1. Introduction ................................................................................................................. 13 

2.2. Science-Policy Interface Models ................................................................................ 14 

2.3. Models of Information Use in Policy Contexts .......................................................... 17 

2.4. Measuring Information Use in Policy-Making ........................................................... 22 

2.5. Review of Existing Knowledge on Information Use in Fisheries Management......... 24 

2.6. Challenges to Information Use in Policy-Making ...................................................... 26 

2.6.1. Scientific Uncertainty ...................................................................................... 27 

2.6.2. The Paradox of Science and Politics ................................................................ 29 

2.6.3. Different Roles of Scientists and Policy-Makers ............................................. 31 



iii  

 

2.6.4. Governance Structures: Institutions, Organizations, and Related 

Cultures ........................................................................................................ 32 

2.7. Discussion and Conclusions........................................................................................ 34 

CHAPTER 3. RESEARCH METHODOLOGY  .......................................................... 38 

3.1. Research Questions ..................................................................................................... 38 

3.2. Research Framework .................................................................................................. 39 

3.3. Research Design .......................................................................................................... 41 

3.3.1. Case Studies and the Interdisciplinary Approach ............................................ 41 

3.4. Data Collection ........................................................................................................... 42 

3.4.1. Interviews ......................................................................................................... 43 

3.4.2. Direct Observations ......................................................................................... 44 

3.4.3. Content Analysis .............................................................................................. 45 

3.4.4. Internships ........................................................................................................ 46 

3.5. Data Analysis and Presentation of Results ................................................................. 49 

CHAPTER 4. CASE STUDY OF THE CANADA DEPARTMENT OF 

FISHERIES AND OCEANS (DFO) .............................................................................. 52 

4.1. Background ................................................................................................................. 52 

4.1.1. Organizational Context and Mandate .............................................................. 52 

4.1.2. Provision of Scientific Advice for Fisheries and Ocean Management ............ 52 

4.1.3. Policy Framework for Decision-Making ......................................................... 54 

4.1.4. Social and Political Milieu in DFO in 2014 .................................................... 55 

4.2. Methodology ............................................................................................................... 57 

4.2.1. Data Collection and Analysis .......................................................................... 57 

4.2.1.1. Interviews ............................................................................................. 58 

4.2.1.2. Direct Observations .............................................................................. 59 



iv 

 

4.2.1.3. Data Analysis ....................................................................................... 61 

4.3. Results ......................................................................................................................... 61 

4.3.1. Information Flow ï Production, Communication, and Use of Scientific 

Advice .......................................................................................................... 61 

4.3.1.1. Actors ................................................................................................... 63 

4.3.1.2. Request for and Provision of Scientific Advice ................................... 64 

4.3.1.3. Communicating Scientific Advice within DFO ................................... 67 

4.3.1.4. Use of Scientific Advice for Fisheries Management ............................ 70 

4.3.2. Drivers to Information Flow into Decision-Making ........................................ 76 

4.3.2.1. The Demand for Scientific Advice ï the CSAS Process ...................... 76 

4.3.2.2. International, Regional, and National Policy-Development................. 76 

4.3.2.3. Trade Aspects of Fisheries ................................................................... 79 

4.3.3. Enablers to Information Flow into Decision-Making ...................................... 81 

4.3.3.1. Attributes of Scientific Information ..................................................... 81 

4.3.3.2. Defined Roles of Scientists and Managers ........................................... 85 

4.3.3.3. Organizational Structures ..................................................................... 88 

4.3.3.4. Fishing Industry Involvement in Science and Management ................ 90 

4.3.4. Barriers to Information Flow into Decision-Making ....................................... 94 

4.3.4.1. Organizational Structure and Culture ................................................... 94 

4.3.4.2. Political Influences Related to the Fishing Industry .......................... 101 

4.3.4.3. Communication Tools ........................................................................ 103 

4.3.4.4. The CSAS Process- Availability of Advice and Peer Review ........... 105 

4.4. Discussion and Conclusions...................................................................................... 112 

 



v 

 

CHAPTER 5. CASE STUDY OF THE NORTHWEST ATLANTIC 

FISHERIES ORGANIZATION (NAFO)  ................................................................... 123 

5.1. Background ............................................................................................................... 123 

5.1.1. Organizational Structure and Mandate .......................................................... 123 

5.1.2. Relevant Fisheries Management Policy Frameworks .................................... 123 

5.1.3. Provision of Scientific and Fisheries Management Advice ........................... 124 

5.1.4. Social and Political Milieu in the Organization ............................................. 126 

5.2. Methodology ............................................................................................................. 129 

5.2.1. Data Collection and Analysis ........................................................................ 129 

5.3. Results ....................................................................................................................... 132 

5.3.1. Information Flow in the Production and Use of Scientific Advice ................ 132 

5.3.1.1. Request for Scientific Advice ............................................................. 132 

5.3.1.2. Production of Fisheries Scientific Advice and Ecosystem 

Advice ............................................................................................... 134 

5.3.1.3. Communicating Science Advice to Managers ................................... 135 

5.3.1.4. NAFO Information Products and Information Sharing ...................... 136 

5.3.1.5. Use of Science Advice for Fisheries Management............................. 138 

5.3.2. Drivers to Information Flow into Decision-Making ...................................... 143 

5.3.2.1. The Demand for Scientific Advice for Fisheries Management .......... 143 

5.3.2.2. International Fisheries Management .................................................. 144 

5.3.2.3. National Mandates and Policy-Making in Contracting Party 

Jurisdictions ....................................................................................... 146 

5.3.3. Enablers to Information Flow into Decision-Making .................................... 150 

5.3.3.1. Format of Reports and Advice Documents ........................................ 150 



vi 

 

5.3.3.2. Organizational Structure and Culture ï Constituent Bodies and 

Working Groups ................................................................................ 152 

5.3.3.3. Defined Roles of Scientists and Managers ......................................... 153 

5.3.3.4. Overlapping Membership of Science and Management Groups ........ 157 

5.3.3. Barriers to Information Flow into Decision-Making ..................................... 161 

5.3.3.1. Organizational Structure and Culture ï NAFO and the 

Contracting Parties ............................................................................ 161 

5.3.3.2. Format of the Scientific Advice ......................................................... 165 

5.3.3.3. Challenge of Communicating Ecosystem Advice .............................. 166 

5.3.3.4. Different Roles of Scientists and Managers ....................................... 167 

5.4. Discussion and Conclusions...................................................................................... 171 

CHAPTER 6. CASE STUDY OF THE FOOD AND AGRICULTURE 

ORGANIZATION (FAO) OF THE UNITED NATIONS ......................................... 178 

6.1. Background ............................................................................................................... 178 

6.1.1. Organizational Structure and Mandate .......................................................... 178 

6.1.2. Scientific Advice and Global Policy Development ....................................... 179 

6.1.3. Social and Political Milieu in the Organization at the Time of the 

Internship ................................................................................................... 181 

6.2. Methodology ............................................................................................................. 183 

6.2.1 Data Collection and Analysis ......................................................................... 183 

6.3. Results ....................................................................................................................... 186 

6.3.1. Information Pathway(s) ï Production, Communication, and Use of 

Fisheries Scientific Advice and Policy ...................................................... 186 

6.3.1.1. Actors ................................................................................................. 186 

6.3.1.2. Production of Scientific Advice and Policy Advice ........................... 188 



vii  

 

6.3.1.3. FAO Information Products and Their Use ......................................... 190 

6.3.1.4. Communication of FAO Information and Publications ..................... 194 

6.3.2. Drivers to Information Flow into Decision-Making Contexts ....................... 196 

6.3.2.1. FAOôs Mandate and the Global Demand for Information ................. 196 

6.3.2.2. United Nations System ....................................................................... 199 

6.3.2.3. Trade ................................................................................................... 201 

6.3.3. Enablers to Information Flow into Decision-Making Contexts ..................... 204 

6.3.3.1. Credibility of FAO and its Information .............................................. 205 

6.3.3.2. Organizational Structure and Culture ................................................. 206 

6.3.3.3. External Stakeholders ......................................................................... 209 

6.3.3.4. Overlapping Institutional Membership .............................................. 210 

6.3.4. Barriers to Communication and Use of Information in Decision-

making ....................................................................................................... 213 

6.3.4.1. Organizational Aspects Limiting Communication and Use of 

Information ........................................................................................ 213 

6.3.4.2. Communication Gaps between FAO and Its Members ...................... 217 

6.3.4.3 Format of Advice and Access to Information Produced by FAO ....... 220 

6.3.4.4 Politics ................................................................................................. 223 

6.3.4.5. Lack of Harmonization within the United Nations System ............... 226 

6.4. Discussion and Conclusions...................................................................................... 230 

CHAPTER 7. THE ROLE OF SCIENTIFIC INFORMATION IN 

DECISION-MAKING FOR FISHERIES MANAGEMENT  ................................... 239 

7.1. Introduction ............................................................................................................... 239 

7.2. The Key Results of the Case Studies ........................................................................ 239 

7.3. Drivers in the Production, Communication, and Use of Fisheries Information ....... 241 



viii  

 

7.3.1. The Demand for Scientific Advice for Fisheries Management ..................... 241 

7.3.2. National, Regional and International Policy Development ........................... 244 

7.3.3. Trade 245 

7.4. Information Management Strategies of the Organizations ....................................... 246 

7.4.1. The Separation of Science and Management ................................................. 246 

7.4.2. Addressing Scientific Uncertainty ................................................................. 249 

7.4.3. Use of Grey Literature and Primary Literature .............................................. 251 

7.4.4. Dissemination of Information ........................................................................ 252 

7.5. Enablers and Barriers to Information Use at the Science-Policy Interface............... 254 

7.5.1. Overlapping Memberships Within and Among DFO, NAFO, and FAO ...... 254 

7.5.2 Bridging the Gap between Science and Policy Communities ........................ 256 

7.5.3.  Increasing the Communication between Ecosystem and Fisheries 

Scientists .................................................................................................... 259 

7.5.4. Increasing Interagency Communication ........................................................ 260 

7.5.5. Actors in the Information Pathways .............................................................. 261 

7.6. Use of Scientific Information in the Case Study Organizations ............................... 263 

7.6.1. Models of Decision-Making at the Science-Policy Interface ........................ 263 

7.6.1.1. Trade-offs in the Attributes of Information at the Science-

Policy Interface ................................................................................. 265 

7.6.2. Models of Information Use at the Science-Policy Interface .......................... 269 

7.6.3. Revisiting the Guiding Research Framework ................................................ 272 

7.7. Developing a Typology of Information Use ............................................................. 273 

CHAPTER 8. CONCLUSIONS AND RECOMMENDATIONS  ............................. 280 

8.1. Introduction ............................................................................................................... 280 

8.2. Important Findings from the Research ..................................................................... 281 



ix 

 

8.2.1. Well-Defined Decision-Making Processes .................................................... 281 

8.2.2. FAO as a Boundary Organization .................................................................. 282 

8.2.3. Existing Trade-offs at the Science-Policy Interface in DFO, NAFO, 

and FAO ..................................................................................................... 283 

8.2.4. The Need for Collaborative Models of Decision-Making to Facilitate 

the Ecosystem Approach to Fisheries Management .................................. 285 

8.2.5. A New Model of Decision-Making and Information Use ............................. 287 

8.3. Review of the Research Methodology and Recommendations for Future 

Work ................................................................................................................................ 290 

8.3.1. Benefits and Limitations of the Research Methodology ............................... 290 

8.3.2. Recommendations for Future Research and for the Organizations ............... 291 

REFERENCES .............................................................................................................. 295 

APPENDIX 1. Letter of Research Ethics Approval .................................................. 326 

APPENDIX 2. Letter of Informed Consent ................................................................ 327 

APPENDIX 3. Interview Protocol for Scientists ........................................................ 332 

APPENDIX 4. Interview Protocol for Decision-Makers (Managers and 

Policy-Makers) .............................................................................................................. 334 

APPENDIX 5. Protocol for Direct Observations within the Case Study 

Organizations ................................................................................................................ 336 

APPENDIX 6. Characteristics of the Case Study Organisations Related 

to Communication of Scientific Information .............................................................. 338 

 

  



x 

 

LIST OF TABLES 

 

Table 1.   Summary of the challenges to information use at the science-policy 

interface. .......................................................................................................... 27 

Table 2.  Summary of methods used to measure awareness and use of an 

organizationôs publications. ............................................................................ 48 

Table 3.  Data collection in the Canada Department of Fisheries and Oceans 

(DFO). ............................................................................................................. 58 

Table 4.  Summary of the information pathways ï production, communication, 

and use of scientific advice ï in the Canada Department of Fisheries 

and Oceans (DFO)........................................................................................... 74 

Table 5.  Summary of the drivers in the information pathways ï production, 

communication, and use ï in the Canada Department of Fisheries and 

Oceans (DFO). ................................................................................................ 80 

Table 6.  Summary of the enablers in the information pathways ï production, 

communication, and use ï in the Canada Department of Fisheries and 

Oceans (DFO). ................................................................................................ 92 

Table 7.  Summary of the barriers in the information pathways ï production, 

communication, and use of scientific advice ï in the Canada 

Department of Fisheries and Oceans (DFO). ................................................ 110 

Table 8.  Number of participants in the case study of the Northwest Atlantic 

Fisheries Organization. ................................................................................. 131 

Table 9.  Summary of the characteristics of the information pathways ï 

production, communication, and use of scientific advice ï in the 

Northwest Atlantic Fisheries Organization. .................................................. 140 

Table 10.  Summary of the drivers in the information pathways ï production, 

communication, and use of scientific advice ï in the Northwest 

Atlantic Fisheries Organization (NAFO). ..................................................... 149 



xi 

 

Table 11.  Enablers in the information pathways ï production, communication, 

and use of scientific information ï in decision-making in the 

Northwest Atlantic Fisheries Organization (NAFO). ................................... 159 

Table 12.  Barriers in the information pathways ï production, communication, 

and use of scientific information ï in decision-making in the 

Northwest Atlantic Fisheries Organization (NAFO). ................................... 169 

Table 13.  The key drivers in the information pathways ï production, 

communication, and use ï in the Food and Agriculture Organization 

of the United Nations (FAO). ....................................................................... 203 

Table 14.  Enablers in the information pathway ï production, communication, 

and use ï in the Food and Agriculture Organization of the United 

Nations (FAO). .............................................................................................. 211 

Table 15.  Barriers in the information pathways ï production, communication, 

and use ï in the Food and Agriculture Organization of the United 

Nations (FAO). .............................................................................................. 228 

Table 16.  The key results of the case studies relating to the specific research 

questions. ....................................................................................................... 240 

Table 17.  Models of decision-making and information use in the science-policy 

interface in the case studies of DFO, NAFO, and FAO. ............................... 264 

Table 18.  Typology of information use at the science-policy interface. ....................... 274 

Table 19.  The characteristics of a boundary organization as evident in FAO. ............. 277 

Table 20.  Characteristics of the science-policy interface in DFO, NAFO, and 

FAO. .............................................................................................................. 284 

 

 

 

  



xii  

 

LIST OF FIGURES 

 

Figure 1.  An idealised representation of the interactions among the fisheries 

management cycle, the information life cycle (ILC), and the policy 

life cycle. ........................................................................................................... 7 

Figure 2.  Continuum model of information use. (Adapted from Nutley, Walter, 

& Davies, 2007, p. 51) .................................................................................... 18 

Figure 3.  Model of the generation, transmission, and use of environmental 

information. (Adapted from Ascher, Steelman, & Healy, 2010, p. 12) .......... 21 

Figure 4.  Guiding framework for the case study research. ............................................. 40 

Figure 5.  Work flow of the case study research on understanding the 

information pathways ï production, communication, and use ï in 

fisheries management organizations. .............................................................. 50 

Figure 6.  Scientific information flow in the Canada Department of Fisheries 

and Oceans related to the Canadian Science Advisory Secretariat 

(CSAS). ........................................................................................................... 62 

Figure 7.  Enablers in the information pathways ï production, communication, 

and use ï in the Canada Department of Fisheries and Oceans (DFO). ........... 81 

Figure 8.  Barriers to the information flow ï production, communication, and 

use of scientific advice ï in the Canada Department of Fisheries and 

Oceans (DFO). ................................................................................................ 94 

Figure 9.  Organizational chart of the Northwest Atlantic Fisheries Organization 

(NAFO) showing the constituent bodies and the overall publication 

pathway. ........................................................................................................ 133 

Figure 10.  Information flow ï production of science advice, communication, and 

use ï in fisheries management in the Northwest Atlantic Fisheries 

Organization (NAFO). .................................................................................. 133 



xiii  

 

Figure 11.  Enablers in the information pathways ï production, communication, 

and use of scientific information ï in decision-making in the 

Northwest Atlantic Fisheries Organization (NAFO). ................................... 150 

Figure 12.  Barriers in the information pathway ï production, communication, 

and use of scientific information ï in decision-making in the 

Northwest Atlantic Fisheries Organization (NAFO). ................................... 161 

Figure 13.  Information pathways ï production, communication, and use ï in the 

Food and Agriculture Organization of the United Nations (FAO). .............. 187 

Figure 14.  Enablers in the information pathway ï production, communication, 

and use ï in the Food and Agriculture Organization of the United 

Nations (FAO). .............................................................................................. 204 

Figure 15.  Barriers in the information pathways ï production, communication, 

and use ï in the Food and Agriculture Organization of the United 

Nations (FAO). .............................................................................................. 213 

Figure 16.  The general interplay among DFO, NAFO, and FAO. ................................. 255 

Figure 17.  Generalised diagram of the factors at the science-policy interface that 

influence the uptake of scientific information in decision-making in 

national and regional fisheries management bodies...................................... 276 

Figure 18. A new model of information use in operational decision-making for 

fisheries management. ................................................................................... 289 

 

  



xiv 

 

ABSTRACT 

While protocols may exist within governmental organizations for the production of 

scientific advice, the information pathways, i.e., how it is produced, communicated, and 

used in policy contexts, are not fully understood. The research addressed this knowledge 

gap by asking: What role(s) does fisheries scientific information fulfill in policy- and 

decision-making for fisheries management? Questions were asked in the context of 

fisheries science and management, information management, and public policy within 

case studies of three inter-related organizations with different jurisdictional and 

geographic scales of governance: Canada Department of Fisheries and Oceans (DFO), 

Northwest Atlantic Fisheries Organization (NAFO), and the Food and Agriculture 

Organization of the United Nations (FAO).  

Through three internships, research was conducted using qualitative methods and 

included interviews of 78 key actors, e.g., scientists and managers, direct observations of 

15 science and management meetings, and content analysis of scientific reports and 

publications. The textual data were analyzed based on coding of themes related to 

theoretical perspectives of the science-policy interface and information use in policy 

contexts. 

The leading drivers in the information pathways in the organizations include: the demand 

for scientific advice; policy development and organizational collaboration and 

networking; and trade aspects. The common enablers to information flow include the 

attributes of information and organizational structures that facilitate iterative 

communication ï reinforced by trust relationships and respect ï among actors. The 

barriers include dispersed organizational structures, inadequate communication processes, 

austerity measures, political and trade aspects related to the fishing industry; and 

scientific uncertainty associated with ecosystem approaches to fisheries management 

(EAF). 

A well-defined process for producing scientific and management advice ï in DFO and 

NAFO ï ensures transparency and creates credible, relevant, and legitimate information 

for operational decision-making. FAO functions as a boundary organization to bridge 

science and policy-making communities in its member countries. Trade-offs in the 

attributes of information facilitate information flow at the interface to meet the 

organizationsô objectives. Non-governmental organizations, the fishing industry, and civil 

society are increasingly important actors in the information pathways. EAF requires 

collaborative models of decision-making and information use. A new model of 

information use in operational decision-making by governmental organizations for 

fisheries management is presented.   
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CHAPTER 1. INTRODUCTION 

1.1. Why There is an Urgent Need for This Research 

With the emergence of international voluntary instruments and binding multilateral 

environmental agreements driven primarily by the United Nations (UN), such as Agenda 

21 and the UN Law of the Sea Convention, global attention on the declining health of the 

oceans has increased, resulting in the production of vast quantities of scientific 

information (Chasek, Downie, & Brown, 2014; United Nations [UN] , 1992). Overfishing 

has been identified as one of the major threats to marine systems with regard to declining 

fish populations, altered food webs, and the increasing degradation of marine habitats 

(e.g., Pauly, Christensen, Dalsgaard, Froese, & Torres, 1998; Worm et al., 2006; Ye et al., 

2013). Global marine fisheries statistics indicate overfishing of commercial fish stocks 

while other man-made activities and the effects of climate change are also impacting fish 

populations (FAO, 2014u). The apparent social and economic impacts of the declining 

health of marine fisheries and ecosystems are contributing to increasing poverty and 

social instability in fishing communities in many countries (HLPE, 2014b; Schwach et 

al., 2007; World Bank & FAO, 2009). 

Governmental, intergovernmental, and non-governmental organizations have produced 

very large numbers of scientific publications containing advice to address such issues 

(MacDonald, Cordes, & Wells, 2004; MacDonald, Ross, Soomai, & Wells, 2015). 

Fisheries information is by nature broad and multidisciplinary, and with a global trend 

towards the ecosystem approach to fisheries management (EAF) to balance diverse 

societal objectives with conventional fisheries management, related publications have 

become even more prolific and more interdisciplinary (Garcia, Zerbi, Aliaume, Do Chi, & 

Lassere, 2003). The publications include scientific assessments, reviews, and other 

technical reports on the status of commercial fisheries and ecosystems and are largely 

produced and published by governmental organizations, not by commercial publishers, 

and are known as grey literature (GreyNet, 2015; Lawrence, Houghton, Thomas, & 

Weldon, 2014). 
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The information contained in fisheries scientific publications is often intended to inform 

policy decisions about sustainable development, including sustainable use of fisheries 

resources. It is believed that there is sufficient information on the impacts of human 

activities, generated in the last forty years ï at the least ï since the 1972 United Nations 

Conference on the Human Environment (Stockholm Declaration), to make the decisions 

to mitigate environmental problems and to reverse the declines in fish populations and 

catches, biodiversity, and associated livelihoods (e.g., Bundy, Chuenpagdee, Jentoft, & 

Mahon, 2008; UN, 1972). Syntheses of global fisheries with formal assessments revealed 

that well-assessed fisheries in developed countries are moving toward sustainability 

(Costello et al., 2012; Worm et al., 2009). This indicates that scientific information, in 

some jurisdictions, is assimilated into fisheries management decisions. Researchers also 

envision fisheries rebuilding, conservation, and sustainable use of marine resources as 

unifying science, management, and society (Worm et al., 2009). However, a general lack 

of understanding still exists on how the relevant information from wide-ranging scientific 

research and synthesis, available in various sources and various formats, is used in 

decision-making. 

Overall, fisheries information is considered to be implicit in policy-making and decision-

making processes and it is often not recognised in its own right as playing a critical and 

unequivocal role in these processes (Soomai, Wells, & MacDonald, 2011). The limited 

visibili ty profile of scientific information within policy and decision-making communities 

and the lack of understanding of such information use are not unique to fisheries 

information. Researchers have attributed the limited use of environmental information in 

general to challenges with information flow at the science-policy interface (e.g., Mitchell, 

2010; Mitchell, Clark, Cash, & Dickson, 2006). While the role that information plays in 

the policy-making process is rarely described, some studies suggest limited use of 

scientific information by governments in policy- and decision-making and furthermore, 

the use or influence of this information is not fully understood (e.g., Cossarini, 

MacDonald, & Wells, 2014; Dicks, Walsh, & Sutherland, 2014; Holmes & Clark, 2008; 

Holmes & Savgard, 2008; McNie, 2007; Soomai, MacDonald, & Wells, 2013; Wells, 

2003).  
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Modern governance espouses evidence-based policy-making wherein decisions are 

expected to be made based on the best available information (Lalor & Hickey, 2013; 

Nutley, Walter, & Davies, 2007). The role of scientific information in policy-making (or 

more broadly, ñdecision-makingò), i.e., the role of information at the science-policy 

interface, is increasingly being questioned and examined (Gluckman, 2013, Nursey-Bray 

et al., 2014). Policy-making is a complex process with multiple internal and external 

influences on governmentsô use of research information which is often grounded in a 

range of factors related to institutional and organizational aspects, the characteristics of 

the actors involved in policy processes, or embedded in the characteristics of the 

information itself, among other factors (Healy & Ascher, 1995; Keller, 2009; Mitchell, 

2010; Mitchell et al., 2006; Mol, 2008). For instance, the uptake of fisheries information 

into management advice by governmental organizations may be influenced by factors 

such as governance models, political regimes, the geographic region, information 

management cultures, as well as personal and institutional interests and values of multiple 

stakeholders (Ascher, Steelman, & Healey, 2010; Cochrane, 2002b; Liverani, Hawkins, & 

Parkhurst, 2013; Pal, 2009; Wilson, 2009). The level of technical details in scientific 

information provided as advice and the degree of scientific uncertainty also can be issues 

in government decision-making and in engaging the public in policy-making (Kahan, 

2010; Keller, 2009; Rosenberg, 2007). 

Decision-making extends beyond the interaction of government scientists and policy-

makers and involves other stakeholders including resource users, non-governmental 

organizations, and the public (Garcia, 2008; Irvine, 2009; McNie, 2007; Soomai et al., 

2011). Strategies to promote awareness of governmental publications are more likely to 

reach the interested public than the general public in public policy formulation activities 

(Soomai et al., 2013). Additionally, scientific knowledge interacts with other types of 

knowledge, e.g., local knowledge, and may compete with other kinds of information, 

including economic and social science, in decision processes. Political agendas and 

attempts to maintain the neutrality of science can also affect information flowing at the 

science-policy interface (Jasanoff, 2010; Pielke, 2007; Sarewitz, 2014). Such factors can 

create opportunities or challenges for the communication of scientific information to 

policy-makers (Likens, 2010; Mitchell et al., 2006; Tribbia & Moser, 2008). 
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International commitment to study the science-policy interface intensified at the 2012 UN 

Conference on Sustainable Development (Rio +20) which included a decision to establish 

a universal, intergovernmental high-level political forum to follow up on the 

implementation of sustainable development and thereby strengthen the science-policy 

interface and enhance evidence-based decision-making at all jurisdictional levels (UN, 

2012; UN Department of Economic and Social Affairs [UN DESA], 2013a; UN General 

Assembly [UNGA], 2012). Improved access to information; the need for timely, accurate, 

and transparent scientific information; the exchange of information and knowledge; and 

more effective use of information and communication technologies are considered 

priorities for addressing problems at the science-policy interface (UN Environment 

Programme [UNEP], 2012; UNGA, 2012; UN DESA, 2013b). Support to address 

challenges to information use at this interface was also seen at the regional level. For 

example, scientists with the International Council for the Exploration of the Sea (ICES) 

acknowledged the importance of ñbuilding relationships and communication across 

science-policy boundariesò and the need for studies that specifically examine the role of 

scientific information such as Soomai, MacDonald, and Wells (2011a, 2011b) and 

Soomai et al., (2013), to support enhanced ñunderstanding of effective strategies and gaps 

for linking science advice to management decisionsò through ñanalysis of how 

information flows among scientists, managers, and stakeholdersò (ICES, 2013, p. 54). 

The need for scientific advice for decision-making is evident, given the complexity of 

interactions among the environment, resource users, economies, and social well-being of 

communities. Given the apparent disconnect between the growing volume of scientific 

information produced by scientists and the limited use of information by policy-makers, it 

is important to understand the impacts of the aforementioned factors on pathway(s) of 

information from production through dissemination and communication to decision-

making. Recognition of the need for studies on the role of information at the science-

policy interface is growing, given the increasing public demand for information and the 

involvement of multiple actors in policy-making. Some governmental organizations 

producing marine environmental information have acknowledged that information 

management is important and are becoming open to the idea that they need to adopt 

methods to ensure the use of their information by diverse stakeholder groups in practical 
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and social applications (e.g., Cossarini, 2010; FAO, 2009b; Soomai et al., 2011a, 2011b). 

Studies on the role of information are increasingly important to organizations where 

funding for research is limited and accountability for information production is needed. A 

few studies have provided insights on the role of fisheries scientific information in policy 

and decision-making (e.g., Holmes & Lock, 2010; Soomai, 2009; Soomai et al., 2011; 

Wilson, 2009). In-depth studies, however, are needed to reveal the multidimensional 

processes at the science-policy interface by which scientific information is incorporated 

into policy decisions and to elucidate the enablers and barriers to this activity. 

1.2. Using Interdisciplinary Case Studies to Understand the Role of 

Fisheries Scientific Information in Decision-Making 

This research is based on detailed queries, data collection, and analyses within three 

interrelated fisheries management organizations ï the Canada Department of Fisheries 

and Oceans (DFO), a national fisheries management authority; the Northwest Atlantic 

Fisheries Organization (NAFO), a regional fisheries management body; and the Food and 

Agriculture Organization of the UN (FAO), an international, intergovernmental fisheries 

organization. DFO (Maritime Region), NAFO, and FAO have highlighted the need to 

improve communication of scientific advice and are participating in a research 

partnership aimed at understanding awareness, use, and influence of scientific 

information in policy-making (EIUI, 2015). The rationale for the selection of these three 

organizations as case studies is discussed further in Section 1.3. 

The principal research question asked: What role(s) does scientific information play in 

decision-making for fisheries management? The research used mixed-methods, mainly 

qualitative methods, to develop detailed understanding of the production and use of 

fisheries scientific information by various actors within these organizations. Interviews of 

key actors in the three governmental organizations were conducted using a semi-

structured questionnaire, direct observations were made at relevant science and advisory 

meetings, and content analysis of numerous scientific documents and publications was 

undertaken. One goal of the research was to determine how scientific information 

produced by governmental organizations influences policy- and decision-making by 
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closely examining instances where information produced by the case study organizations 

is used in fisheries policy development and management decisions. 

Understanding the multidimensional interplay of the many factors (see Section 1.1) in the 

information pathway(s) from production through dissemination and communication to 

decision-making requires an interdisciplinary approach. This case study research draws 

on the disciplines of fisheries science and management, information management, and 

public policy, to address the research questions aimed at understanding activities at the 

science-policy interface. While fisheries science and management form the context for the 

research, the theoretical perspectives of information management are needed to 

understand the production of information, its communication to stakeholders, and its use 

by decision-makers. Within the context of public policy, knowledge and insights about 

different organizational types, structures, and cultures, for instance, are critical to 

understand the roles of multiple stakeholders and how decisions are reached. The 

conceptual diagram in Figure 1 highlights the inherent complexity of the processes in the 

production, communication, and use of fisheries information in decision-making by 

showing the general structure and interaction among the information, fisheries 

management, and the policy life cycles (FAO, 2003; Hallsworth, Parker, & Rutter, 2011). 

In evidence-based policy-making, decision-making and production of fisheries policy are 

expected to be guided by fisheries management advice. In a fisheries governance system, 

policy-making is a dynamic process with expected overlaps of the stages, processes, and 

actors involved in each of the three cycles (Figure 1). For instance, elements of the 

information cycle (ILC), i.e., production of new information through to use and influence, 

operate at all stages of the fisheries management cycle. Research produced in the fisheries 

management cycle is expected to enter the policy life cycle which may then drive the 

production of further data and information (Figure 1). 
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Figure 1. An idealised representation of the interactions among the fisheries management 

cycle, the information life cycle (ILC), and the policy life cycle. 
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1.3. Rationale for the Selection of the Case-Study Organizations 

Information use in policy and decision-making contexts is a complex phenomenon which 

operates at various levels of scale: geographic, institutional, political, and temporal 

(Nutley et al., 2007). The doctoral research design was noteworthy as it opened up 

governmental decision-making processes for direct study. DFO, NAFO, and FAO are 

three different organizations with different but related mandates, different organizational 

structures and cultures, different but similar decision-making processes, and different 

levels of jurisdiction. The three organizations operate at different scales and the 

mechanisms and the actors involved are expected to be unique to each organization.  

DFO is the lead federal agency responsible for developing and implementing policies and 

programs in support of Canada's scientific, ecological, social, and economic interests in 

its oceans and fresh waters (DFO, 2014k). DFO was selected as an example of a national 

fisheries management organization. NAFO is an intergovernmental fisheries science and 

management body focused on the management and conservation of most fishery 

resources in the Northwest Atlantic region (NAFO, 2014a). NAFO was selected as an 

example of a regional fishery body. FAO is an intergovernmental organization and a 

specialized agency of the UN (FAO, 2014a). FAO was selected as it is the foremost 

global fisheries management organization. FAO recommends national and international 

action related to fisheries, provides neutral advice to its members, and acts as a neutral 

forum where member countries can negotiate agreements and debate policy.  

The activities of these organizations are also inter-related. Canada as a Contracting Party 

to NAFO is represented by its Department of Fisheries and Oceans. Similarly, DFO is the 

official contact organization for Canada as a member country of FAO. DFO and NAFO 

were also selected since the research was conducted within a Canadian context.  

The three organizations are prolific producers of fisheries scientific information that is 

published primarily as grey literature, i.e., published by the organizations themselves and 

not by a commercial publisher. Production of scientific information requires dedicated 

resources, such as personnel, time, and public funds. In the current climate of economic 

constraints, accountability of resources for producing and distributing publications has 
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increased. Moreover, the capacity of the organizations may be reduced as a consequence 

of austerity measures, resulting in additional constraints on the use of fisheries scientific 

information in decision-making. 

This research examined the different levels of decision-making occurring in governmental 

organizations. Public policy texts refer to policy-making by political decision-makers as a 

high-level of decision-making (e.g., Pal, 2009). The research primarily involved 

government scientists and managers, including senior managers or science advisors who 

interacted with the policy-making communities. In this research, decision-making refers 

to activities such as management decisions for operational fisheries management, for 

instance, the setting of total allowable catches (TACs) advice in DFO and NAFO. Higher 

level decision-making, or policy-making, was evident in the FAO case study. 

Definitions or interpretations of ñinformation,ò ñscientific information,ò ñscience,ò and 

knowledge can differ based on the producer and the audience. This research did not focus 

on data per se, e.g., fisheries statistics or data used in fish stock assessments; instead it 

explicitly examined how scientific advice based upon natural science research 

information, e.g., technical reports, syntheses, and summary reports, is used in policy- 

and decision-making for fisheries management. This form of scientific advice is referred 

to as ñscientific informationò in this study. 

1.4. Outline and Overview of the Study 

This research is unique since no known empirical studies have investigated information 

pathways in the three governmental organizations. This research is the first 

comprehensive study of the role of information in the science-policy interface in fisheries 

management. A passionate statement, made by a senior DFO manager participating in 

NAFO, illustrates the complexity of the pathways of scientific information in 

governmental decision-making. 

I think it is a myth to say that science is not being followed. That is not my personal 

experience and it is an oversimplification of something that is far more complex with 

numerous social and economic factors built in, more than the scientific component. 

(NAFO 13). 
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Furthermore, a statement by an FAO staff member emphasizes another critical aspect that 

was core to this research: 

The role of information I think is changing, maybe not so much the content, but the 

way that it is delivered, the way that it is packaged, and the way that it is distributed to 

the users. And the means of communication of course are changing very quickly. 

(FAO 12) 

Substantial new data was gathered in three-month internships in each of these 

organizations between September 2013 and July 2014. Seventy-eight interviews of 

scientists and managers were conducted, including 26 in DFO, 19 in NAFO, and 33 in 

FAO. In addition, direct observations were conducted at 15 science and management 

meetings (eight in DFO, three in NAFO, and four in FAO). Questions were asked within 

the context of fisheries science and management, information management, and public 

policy to understand how scientific information is produced, communicated, and used 

primarily in operational decision-making for fisheries management.  

Chapter 2 presents the theoretical framework for this research. The main characteristics of 

the science-policy interface are described based on a systematic review of the literature 

on the use of marine environmental information in decision-making contexts. 

Characteristics of the attributes of information, i.e., credibility , relevance, and legitimacy, 

operating at the science-policy interface are described. Four important challenges and 

enablers to information flow at the interface are discussed: organizational aspects; the 

paradox of science and politics; scientific uncertainty, including attributes of information; 

and the different motivations of scientists and managers to act in policy-making contexts. 

The chapter includes theoretical perspectives and models of the science-policy interface 

and information use. 

Chapter 3 describes the qualitative research methods used in the studies of the three 

organizations, namely interviews, direct observations, and content analysis of documents.  

Chapter 3 also presents the guiding framework of the case study research that was 

developed based on the theoretical perspectives and models described in Chapter 2.  
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The results of the three case studies, i.e., of DFO, NAFO, and FAO, are presented in 

Chapters 4 through 6 respectively. Each chapter contains a brief background description 

of the organization that is needed to understand the interview responses of scientists and 

managers and the direct observations conducted at scientific  and management meetings. 

As each case study used the same methodology (the details are described in Chapter 3), 

only aspects unique to each case study are outlined in the respective chapters. The 

information pathways (also referred to as information flow) ï production, 

communication, and use of information by each organization ï are described based on 

detailed coding of the data obtained from interviews, direct observations, and content 

analysis of documents. The coding was guided by themes developed in Chapter 2.  

The case studies revealed the information pathways in each organization, the drivers to 

information production, the institutional and social enablers and barriers to 

communication and use of information in decision-making, and key actors in the 

information pathways. The studies also identified important trade-offs regarding the 

attributes of information, i.e., credibility, relevance (salience), and legitimacy, flowing at 

the science-policy interface. 

Chapter 7 presents a synthesis of the findings of the three case studies and includes a 

comparison of the drivers, enablers, and barriers to the uptake of information in decision-

making; and the trade-offs among the attributes of information. This chapter revisits the 

primary research question and guiding research framework of Chapter 3 and it addresses 

the specific questions asked in the research. The chapter also draws attention to instances 

where the case study findings support or diverge from the theoretical perspectives on 

information use and communication at the science-policy interface as described in 

Chapter 2. A typology of use containing 12 characteristics to describe the science-policy 

interface is proposed. These characteristics can be regarded as metrics and can be used as 

a guide for future studies on measuring information use in decision-making. The results 

also have practical applications in the three organizations as they identify areas where the 

organizations can maximize their information's value to diverse audiences and encourage 

participation of these groups in policy- and decision-making. 
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The research provides a substantially greater understanding of the role of scientific 

information at the science-policy interface. The research also contributes to the 

knowledge and theoretical frameworks on information use in policy contexts. Chapter 8 

provides the main conclusions of the research and describes the organizational aspects 

that lead to credible, relevant, and legitimate information at the science-policy interface. 

The conclusions also highlight the differences in the interface with regard to traditional 

fisheries management and EAF. Many organizations rely on their own publications (grey 

literature) as a primary means to communicate the results of research and related 

activities. A new model of information use in operational decision-making by 

governmental organizations for fisheries management is presented. Recommendations for 

future work are provided. 
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CHAPTER 2. CHARACTERISTICS OF THE SCIENCE-POLICY 
INTERFACE AND INFORMATION USE IN POLICY-MAKING 

2.1. Introduction  

The science-policy interface is a complex phenomenon but in its most simple form it can 

be characterized by communication between information production (science) and 

information use (policy) (Ascher et al., 2010; Liverani et al., 2013). The interface 

encompasses many social processes related to decision-making and understanding the 

role of scientific information is particularly challenging given the complexities of modern 

societal and environmental issues. For example, the effects of climate change, 

overfishing, and pollution often operate at global levels where policy development and 

decision-making involve multiple considerations, such as different and often conflicting 

stakeholder needs and interests (Mitchell et al., 2006; Mol, 2008; Sutherland et al., 2012).  

The models and perspectives on the science-policy interface and information use are 

primarily based on modern policy-making which espouses rational approaches, e.g., 

evidence-based policy-making. This approach assumes that policy-makers identify 

problems, gather and review all the data about alternative possible solutions and their 

consequences, and then select the solution that best matches their goals (Pal, 2009). 

Actors or individuals at the interface comprise both the ñscienceò and ñpolicyò realms. 

Research in evidence-based policy-making considers scientists (or researchers) and 

policy-makers (or decision-makers) as the two major ñcommunitiesò involved and are the 

major stakeholders (National Research Council [NRC], 2012). The primary actors in the 

production of scientific information are scientists working in a range of bodies including: 

national governmental, regional, and intergovernmental organizations; academic 

institutions; public and private research institutes; industry; and non-governmental 

organizations (NGOs). The primary actors in decision-making in governmental 

organizations are: policy-makers, often the political or high level decision-makers; 

policy-analysts, and managers. Bridging the science and policy realms are a suite of 

additional actors serving in various communication roles (MacDonald et al., 2015). 

Policy-making communities have expanded to include a wide range of external 

influences, including the media, NGOs, and the fishing industry. In addition, a variety of 
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drivers, enablers, and barriers to communication can influence information flow at the 

interface.  

This chapter is a systematic review of the literature on the science-policy interface and on 

knowledge utilization, which describes the characteristics of the science-policy interface 

and scientific information use in public policy settings. 

2.2. Science-Policy Interface Models 

In global environmental policy, the science-policy interface is often given the 

characteristics of an institution, i.e., with normative structures, rights, rules and 

procedures, and it defines a social practice of linking scientific and policymaking 

processes (Koetz, Farell, & Bridgewater, 2011; Oberthur & Gehring, 2004; van den Hove 

2007; Vatn, 2005; Young, 2008). The interface is often described as either a linear or a 

collaborative model and this dichotomy can be loosely described respectively as either a 

focus on collecting new knowledge or a focus on using information that already exists to 

support decision-making. In the linear model, science is considered to be credible over 

other forms of knowledge, e.g., local knowledge, and it flows directly from basic and 

applied research to produce societal benefits as the different institutional and 

organizational levels of governance complement each other (Bulkeley, 2005; Pielke, 

2002, 2007; Young, 2004). In the collaborative approach, all forms of knowledge are 

relevant as sources of information for policy-making as policy-makers frequently 

consider alternative options rather than additional science alone, and decision-making is 

often achieved through an interactive process between scientists and decision-makers 

(Pielke, 2007). 

Similar interpretations of the linear and collaborative models are noted in governance 

settings in integrated coastal management and describe a science-based interface and a 

participatory-based interface (e.g., Bremer & Glavovic, 2013). In the science-based 

interface, the inherent uncertainty in science is perceived as being a lack of available 

information, warranting the undertaking of new research to fill gaps in the information 

delivered to decision-makers (De Santo, 2010; Knol, 2010). Alternatively, the 

participatory approach views uncertainty as inevitable, necessitating the integration of 
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knowledge, including scientific knowledge and local knowledge, among others, in an 

interdisciplinary approach (Cicin-Sain & Knecht 1998; Stojanovic, Ball, Ballinger, 

Lymbery, & Dodds, 2009). The science-policy interface is also considered as a dynamic 

phenomenon or an ñinteractive science-policy practice,ò as it can fluctuate between the 

linear and collaborative models based on the involvement of different groups (Runhaar & 

van Nieuwaal, 2010; Van de Riet, 2003). For instance, decision-making can be initiated 

through request and provision of scientific advice to political decision-makers in a period 

of ñscience-dominated science-policy practice,ò e.g., the provision of scientific 

information in response to extreme pressure from environmental groups to manage a 

fishery. This period is then followed by a phase of direct involvement of a wide range of 

stakeholders in the policy debate on the same issue (Runhaar & van Nieuwaal, 2010; Van 

de Riet, 2003). Taking such a broad perspective on the interface also reveals the role of 

diverse, and often overlooked, actors in the complex social interactions in marine 

management (Van de Riet, 2003; Weiss, Hamann, Kinney, & Marsh, 2011). 

Knowledge utilization and knowledge mobilization are dependent on the characteristics 

of each science-policy interface. The linear model is applicable in the simplest of decision 

contexts and not to international environmental policy-making while the collaborative 

model is well suited for modern strategic policy-making (Pielke, 2007). The collaborative 

model applies to international environmental governance with complex and competing 

interests and values as it acknowledges that advocacy or politicising of scientific results is 

at times inevitable (Funtowicz & Ravetz, 1993). Nevertheless, many of the existing 

environmental and resource management organizations follow a linear model, where it is 

presumed that scientific facts and values can be separated from political influences. For 

instance, the communication of fish stock assessments in the International Council on the 

Exploration of the Seas (ICES) is a linear approach to the science-policy interface, as is 

also the case in many other fisheries advisory or management organizations, even though 

a more participatory or collaborative science-policy interface model is better suited to 

facilitate communication among governments and stakeholders such as the fishing 

industry and non-governmental organizations (Aps, Fetissov, Holmgren, Norrstrom, & 

Kuikka, 2012).  
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Framing the science-policy interface from a governance perspective, i.e., in a 

collaborative or participatory approach, can facilitate mobilization of information and 

knowledge through increased dialogue across a wide range of disciplines and 

stakeholders. Similarly, adaptive management, e.g., in fisheries and ecosystem 

management, where knowledge, policy, and practice are integrated and continuously 

revised and adapted to new conditions, can be viewed as a collaborative or participatory 

interface as the iterative relationships between producers and users of information may 

increase usability of information (Cochrane, 2002a; Dilling & Lemos, 2011; Levin, 

Fogarty, Murawski, & Fluharty, 2009; Sarewitz & Pielke, 2007). Two-way 

communication between scientists and users of information allows scientists to 

understand decision-making contexts better and they can customize information to meet 

specific decision-making needs. The science-policy interface is then conceptualized as a 

process of ñreconcilingò the dynamic relationship between the ñdemand,ò i.e., research is 

requested and funded to achieve specific societal goals, and the ñsupply,ò i.e., information 

is available in the form of various scientific reports for decision-making (Sarewitz & 

Pielke, 2007). 

The key attributes of information, i.e., credibility, relevance (or salience), and legitimacy, 

have been used to characterize the science-policy interface models (Cash et al., 2003; 

Koetz et al., 2011; Mitchell et al., 2006). Given the environmental issue at hand, 

credibility refers to the perceived validity or scientific adequacy of the information used 

in the eyes of the stakeholders; relevance (salience) reflects the extent to which work 

carried out within a science-policy interface is related to the context of the policy process, 

i.e., to the needs of decision-makers; and legitimacy reflects the unbiased, and political 

acceptability of the outputs, e.g., it includes the views and values of multiple 

stakeholders. The credibility, relevance, and legitimacy of the science-policy interface in 

the Intergovernmental Panel on Climate Change (IPCC) and the Intergovernmental 

ScienceïPolicy Platform on Biodiversity and Ecosystem Services (IPBES), which 

implicitly refers to information, is the subject of study by some researchers (e.g., Young 

et al., 2013). The group also describes ñiterativityò ï the two-way communication among 

actors in the interface ï as an important factor that influences the function of the interface 

(Sarkki et al., 2015). Sarkki et al. (2014) described common trade-offs among the 
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attributes of information, e.g., a ñclarityïcomplexityò trade-off between relevance and 

credibility when scientists consider the production of simple messages versus 

communicating uncertainty. Trade-offs are also dynamic and can be influenced by a 

range of aspects, e.g., the policy problem or the stage in the policy cycle, among others. 

The ñpost-normal scienceò perspective can also be used to structure the science-policy 

interface, where knowledge ñqualityò becomes the guiding imperative rather than 

scientific ñtruth,ò and stakeholders become participants in an ñextended peer communityò 

(Bremer & Glavovic, 2013; Funtowicz & Ravetz, 1993). The ñpost-normal scienceò 

approach has been promoted primarily to address concerns with scientific uncertainty in 

decision-making (Funtowicz & Ravetz, 1993; Petersen, Cath, Hage, Kunseler, & van der 

Sluijs, 2011; van der Sluijs, Petersen, Janssen, Risbey, & Ravetz, 2008). For instance, 

making policy decisions in circumstances that require the scientific ñtruth,ò e.g., the exact 

size of a fish stock, is a challenge as this information may never be known, yet a policy 

decision needs to be made. The ñpost-normal scienceò perspective complements ñnormal 

science,ò e.g., traditional statistical and biological analyses, by quantifying uncertainty 

and risk in the information available for decision-making. Scientific uncertainty is 

discussed in further detail in Section 2.6.1. The cornerstone of ñpost-normal scienceò is 

an extended peer community, where stakeholders with different expertise acknowledge, 

analyse, and communicate uncertainty in science for policy-makers (Peterman, 2004; van 

Densen & McCay, 2007). Participation of multiple stakeholders in knowledge production 

can increase the quality of advice and improve its use in decision-making. The extended 

peer community becomes the foundation for credible, legitimate, and salient scientific 

information for policy advice (Cash et al., 2003; Dankel et al., 2012).  

2.3. Models of Information Use in Policy Contexts 

Early studies on information use in policy-making described an ñideal modelò where the 

research process is logical or linear in which researchers ask the right questions, plan and 

conduct research, and then disseminate the findings as scientific advice directly to the 

policy-maker (e.g., Caplan, 1979; Glasziou & Haynes, 2005; Knott & Wildavsky, 1980; 

Landry, Amara, & Lamari, 2001; Weiss, 1979). An alternative approach is the 
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ñenlightenment model,ò where the links between research and policy are less direct, and 

no single piece of research is likely to influence policy change directly (e.g., Weiss, 

1977). Rather, information from research accumulates over time and permeates gradually 

into the policy process through a number of information channels, e.g., through the 

involvement of interest groups and the media, and leads to a gradual change in the 

thinking of policy-makers. In more modern policy contexts, ñinteractive modelsò apply 

where policy-makers seek additional knowledge from scientists and other actors in an 

iterative process and the scientific  knowledge of policy-makers improves over time such 

that research is used to shape problem-framing and problem-solving and leads to changes 

in the policy-making process (Nutley et al., 2007). The interactive model of information 

use is analogous to a systems approach where the production of knowledge is connected 

to the community in which it develops and it is a continuous process, rather than a single 

event, and is best represented by the ñcontinuum modelò as seen in Figure 2 (Nutley et 

al., 2007, p. 51). 

 

Figure 2. Continuum model of information use. (Adapted from Nutley, Walter, & 

Davies, 2007, p. 51)  

Broad categorizations describe two main types of information use (or research evidence) 

in policy contexts, e.g., direct or instrumental use and indirect or conceptual use (Nutley 

et al., 2007). Direct use describes instances where scientific evidence is used for direct 

problem-solving, e.g., developing policy to manage fisheries. Such direct use can involve 

an interactive process where policy-makers actively seek knowledge and develop a 

dynamic relationship between scientists, policy-makers, and other actors in the policy 

process. Selective or strategic use, where particular information is used to legitimize 

predetermined positions, can be viewed as a sub-set of direct or instrumental use. 

Alternatively, conceptual use describes a more indirect way of using evidence where it 
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often serves an ñenlightenmentò purpose, e.g., it influences the overall understanding of 

the complexity of problems leading to increased awareness and change in attitudes of 

policy-makers and practitioners on environmental issues (Caplan, 1979, Weiss, 1979). 

The degree to which evidence is used directly, indirectly, or selectively, may vary in 

relation to several factors, e.g., the management level at which the decision-makers 

operate in the policy-process in an organization; how evidence is framed, i.e., vague 

versus complex; or the issue itself (Hallsworth et al., 2011).  

A number of typologies describe the reasons for information use in policy-making 

(Landry et al., 2001; Weiss, 1979). Commonly, use can be ñknowledge-driven,ò where 

the product serves an educational purpose for the intended audience, or use can be seen as 

ñproblem solving,ò where information provides advice to policy-makers and is intended 

to guide the selection of management solutions.  In a ñpoliticalò typology, political ideas 

are fixed and research is not expected to guide policy-making; however, research can be 

used to support a particular political agenda. The literature on knowledge utilization also 

provides models that explain information use in research settings, i.e., in the science 

community (Landry et al., 2001; Weiss, 1979). Similar to the ñsupply and demandò 

models described for the science-policy interface (see Section 2.2), there is a 

technological or ñscience pushò model where the supply of research is the major 

determinant of knowledge utilization and an economic model or ñdemand pullò model 

where knowledge utilization is explained by the needs and the context of the users 

(Landry et al., 2001; OECD, 2000; Oh, 1997; Sarewitz & Pielke, 2007). A ñsocial 

interactionò model integrates the ñscience pushò and the ñdemand pullò models and posits 

that more sustained interaction between information producers and users will likely 

increase knowledge utilization (Landry et al., 2001). 

The ñtwo communitiesò perspective, i.e., scientists and policy-makers as the main actors 

in information production and use respectively, formed the basis of five models of 

knowledge utilization that highlight information seeking behaviour by policy-makers 

(Dunn, 1980). In the ñproduct-contingent model,ò the characteristics of information 

products, i.e., format, content, language, length, reliability, validity, and timeliness, 

determine the scope of knowledge use by policy-makers. In the ñinquiry-contingent 
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model,ò differences in modes of inquiry used to acquire, process, and interpret 

information, i.e., research design and analytic techniques are important. In the ñproblem-

contingentò model, the characteristics of policy problems, i.e., levels of conflict, 

uncertainty, and risk are relevant. In the ñstructure-contingentò model, variations in the 

structure of organizations, i.e., authority, responsibility, power, and incentive systems, are 

considered. In the ñprocess-contingentò model, the nature of interaction, e.g., 

authoritarian versus collaborative, among producers and potential users of knowledge 

determines the scope of knowledge use by a policy-maker (Dunn, 1980). Actors in the 

science-policy interface can be further categorised by how they use information overall, 

e.g., as a ñresearch-based-practitionerò to articulate research needs to the scientist and to 

search the available knowledge for answers to inform policy-making (Walter, Nutley, 

Percy-Smith, McNeish, & Frost, 2004). In the ñorganizational excellenceò model, 

emphasis is placed on continuous improvement of an organization, by drawing on the 

expertise of the research and the practitioner communities (Walter et al., 2004). 

Furthermore, practitioners may respond to external stakeholders based on the legitimacy 

of the stakeholder and its relationship with the organization (Mitchell et al., 1997). 

Scientific advice is used as evidence in developing different arguments for policy choices 

(NRC, 2012). However, these arguments not only involve scientific advice, but they also 

include value judgments and political considerations, for instance, regarding the 

desirability of a proposed action. Knowledge seeking and use, therefore, depend upon the 

characteristics of the individual policy-maker as well as those of the organization 

(Elsbach, Barr, & Hargadon, 2005; Greeno, 1998; Moynihan & Landuyt, 2009; Spillane, 

Reiser, & Reimer, 2002). Understanding how science is used in policy requires an 

investigation into what makes for reliable, valid, and compelling policy arguments from 

the perspective of policy-makers. Characteristics of policy-makers and organizations can 

provide further insights on the ñhumanò aspects of decision-making, e.g., how people 

make judgments, decisions, and choices, but these were not included in this literature 

review. 

Ascher et al. (2010, p. 12) developed a conceptual model that illustrates the complexities 

of the generation, transmission, and use of environmental information in policy-making 
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(Figure 3). Information from different sources ï including non-governmental 

organizations, government, and local knowledge ï is aggregated and filtered according to 

institutional constraints, uncertainty, and personal and professional biases of numerous 

actors, e.g., practitioners and policy-makers. The competing needs of the multiple 

stakeholders can complicate the policy-making process. The filtered information then 

enters the realm of policy- and decision-making which generates new knowledge and 

drives information production by the various groups.  

 

Figure 3. Model of the generation, transmission, and use of environmental information. 

(Adapted from Ascher, Steelman, & Healy, 2010, p. 12) 
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2.4. Measuring Information Use in Policy-Making 

In the models of information use described in Section 2.2, research use by policy-makers 

can be fluid and iterative or it can proceed in stages after the information is produced, 

e.g., in a ñchain of utilisationò or ñpipeline modelò (Glasziou & Haynes, 2005; Knott & 

Wildavsky, 1980; Landry et al., 2001). Generally, research is delivered to the policy-

makers but there is no guarantee that it will be read or otherwise considered. If the 

publications are read and the information contained in them is understood by the policy-

makers, they are subsequently cited in other reports. Efforts are taken to adopt the 

research into management which lead to the direct use of the information in policy-

making, e.g., a policy is produced, which is later implemented or translated into practice. 

The last stage is considered as the ñimpactò where research used in policy, that had been 

adopted and implemented, now has societal benefits. The stage models described in some 

of the literature appear to be linear and suggest that research use must proceed in a logical 

order from one stage to the next (Glasziou & Haynes, 2005; Knott & Wildavsky, 1980; 

Landry et al., 2001). 

Measuring use in more iterative models of information use is particularly complex. For 

example, in the continuum model of research, both indirect and direct use of information 

are linked as the spectrum of use ranges from raising awareness, to enhanced knowledge 

and understanding causing a shift in policy-making attitudes, to direct use of information 

and change in policy practice (see Figure 2) (Nutley et al., 2007). The continuum is seen 

as a two-way rather than a linear flow between indirect and direct use of information. The 

continuum model of information use also complicates the ñtwo communitiesò concept, 

i.e., scientists and policy-makers, as the frequent exchanges between the two groups can 

change the characteristics of each group and relationships may be expanded to additional 

stakeholder groups (Bogenschneider, Olson, Linney, & Mills, 2000; Contandriopoulos et 

al., 2010; Greenhalgh et al., 2004; Huberman, 1994; Landry et al., 2001). 

The attributes of information are important in policy and decision-making, as ñusefulò 

information satisfies a demand of the decision-makers and is salient, credible, and 

legitimate to the audience to which the publications are directed (see Section 2.2) 

(McNie, 2007; Mitchell et al., 2006). In the eyes of multiple stakeholders, information is 
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useful if it meets the thresholds of relevance (salience), credibility, and legitimacy 

required for each stakeholder group. Similarly, for information to positively influence 

policy-making, it must establish a balance in trade-offs for the same attributes (Sarkki et 

al., 2014).  

The terms ñuseò and ñinfluenceò are often used interchangeably, and the word 

ñinfluenceò is often not explicitly mentioned in the models on information use or the 

literature on knowledge utilization. With regard to global assessments, such as the state of 

the environment reports, influence is often understood as the ñability to affect decisions 

on policy or behavior ... an assessment must help to shape the perceptions of those 

making decisions ï their understanding, beliefs, interests and goalsò (UNEP & IOC-

UNESCO, 2009a, p. 40). How influence is defined can depend on the context of the 

organization producing the information and the actors involved in policy-making 

(Hartley, 2010; Hartley & Glass, 2010). For instance, output such as policies, peer-

reviewed papers, and reports by an organization can be considered as indicators of both 

use and influence. 

Scientific knowledge use in public policy often follows the conceptual or indirect use 

typology. Evidence of conceptual utilization often goes unnoticed or is not fully realized 

because of an emphasis on measurements of direct or instrumental use, e.g., practical 

aspects, such as policies (Caplan, 1979). For instance, government bodies often establish 

performance indicators to determine how well environmental policies are performing, 

e.g., how well a fishery is managed. Performance indicators are often linked to 

implementation of policy, e.g., management actions taken, and not to the use of 

information in developing the policy. The use of information is typically not explicitly 

articulated as an indicator and therefore it is not measured. The UN regular process for 

global reporting and assessment of the state of the marine environment also describes the 

common absence of a ñregular cycle linking monitoring and assessment to measures 

previously adopted in order to evaluate progress and the need for further actionò (UNEP 

& IOC-UNESCO, 2009b, p. 25). 
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2.5.  Review of Existing Knowledge on Information Use in Fisheries 
Management 

Fisheries information is by nature broad and multidisciplinary, and with a global trend 

towards the ecosystem approach to fisheries management (EAF), the publications have 

become more prolific and more interdisciplinary (Bianchi, 2008; FAO, 2009a; Webster & 

Collins, 2005). In EAF, information that is interdisciplinary, i.e., considers social, 

environmental, and economic impacts, is now a critical requirement for policy-making 

(Garcia et al., 2003). Scientific uncertainty ï a characteristic of fisheries science and 

consequently management advice ï is associated with the inherent variability of natural 

systems, data collection, data used in the assessment model, the assessment method itself, 

and the ambiguous or technical language used to communicate results (Rice, 2005).  

Studies on the use of fisheries information in policy-making from an information 

management perspective are few; however, they indicate that fisheries scientific 

publications (grey literature) prepared by government departments play a critical role in 

policy-making (Holmes & Lock, 2010; Holmes & Clark, 2008; Irvine, 2009; Soomai et 

al., 2011; Wilson, 2009). Reports commissioned by government departments and 

agencies are generally more useful to policy-makers as the information contained in these 

reports is more likely to be policy-relevant than that found in pure academic research 

papers and books (Clark & Holmes, 2010; Hemsley-Brown, 2004; Davies, Nutley, & 

Smith, 2000). The main forms of published material used by policy-makers and advisors 

are reviews and updates that summarize the available scientific information in less 

technical language. Summaries, often called briefs or briefing notes, are typically no more 

than two pages, including recommendations and directions for action. Often outside of the 

formal communication channels in organizations, policy-makers and their advisors rely 

on people they know for advice and they commonly seek information from their peers, 

scientists, and other contacts, as opposed to obtaining information directly from published 

material (Clark & Holmes, 2010; Nutley et al., 2007). Some of these personal sources 

belong to boundary organizations which bridge the science and policy communities (see 

Section 2.6.4 for details). Information seeking is also facilitated by scientists who are 

personally motivated to communicate with policy advisors, or are in positions to facilitate 

that role. 
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When fisheries policy-makers receive scientific reports, the information contained in 

them, including the management advice summary, is ñtranslatedò for use in policy 

reports. The scientific reports are first simplified, the information undergoes a valuation 

against other sources of knowledge, and then it is filtered by technical, administrative, 

legal, and political criteria to develop policy preferences (Asher et al., 2010). The filtering 

process also involves other stakeholders, e.g., industry and NGOs, as often scientific 

information, e.g., state of environment reports, is released and public opinion is then 

considered in policy-making (Soomai et al., 2011a, 2011b; Wilson & Pascoe, 2006). 

The views and roles of scientists are often influenced by the type of organization in which 

they are employed. For instance, academic fisheries scientists employed in research 

institutes often see their primary job as contributing to the body of scientific knowledge, 

while producing information that is directly useful in decision-making is regarded as less 

important (van der Sluijs et al., 2008). The converse is often true for public service 

fisheries scientists whose work most often centres on the provision of advice for 

government decision-making. Given the policy context, ñusefulò information must satisfy 

a demand of the decision-maker and must be credible, relevant, and legitimate to the 

intended audience (as described in Section 2.2) (Clark, Mitchell, & Cash, 2006; Delaney 

& Hastie, 2007; McNie, 2007). For instance, a study of the uptake of fisheries research 

produced by governmental ministries, research councils, and institutes in the European 

Union, found that fisheries information may not be used in policy-making if the findings 

are not considered to be relevant to the policy process (Holmes & Lock, 2010). In some 

cases, fisheries managers are not interested in research per se but support the knowledge 

and expertise of the scientists so that they can provide advice when called upon in the 

future (Holmes & Lock, 2010). In other instances, what matters in the policy process is 

that research is being done and policy-makers can avoid taking action while still 

appearing to address the problem (Nutley et al., 2007). An earlier study on the 

effectiveness of fisheries management in selected regional fishery bodies ï the Northwest 

Atlantic Fisheries Organization (NAFO), International Baltic Sea Fishery Commission 

(IBSFC), North East Atlantic Fisheries Commission (NEAFC), and the Commission for 

the Conservation of Southern Bluefin Tuna (CCSBT) ï showed that the extent to which 

scientific advice is used in decision-making in the 1990s was influenced by institutional, 
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economic, and political factors (Hastie, 2008). As an example, scientists working in 

governmental organizations have voiced concerns that fisheries and ecosystem science is 

often incompatible with other information sources in governmental policy-making on 

fisheries, which is still based on economics (e.g., Hutchings, Walters, & Haedrich, 1997). 

The role of the fishing industry, NGOs, and other stakeholders in fisheries management 

and policy-making is increasing and communication methods to reach such groups are 

developing in new directions (FAO, 2009a). Evolving information technologies, such as 

digital networks, including social media, may be influencing the changing roles of the 

public and interest groups (Cossins, 2014). With the modernization of public 

administration, governments are producing public sector guidelines for the use of social 

media to communicate information to the general public and key stakeholders with the 

intention of increasing awareness and encouraging public participation in policy-making 

(e.g., Central Office of Information, 2012; Department of Internal Affairs, 2012; 

Government of Canada, 2011). However, governments at this time still experience 

challenges in wide implementation of such digital technologies.  

Evidence-based policy-making represents a major paradigm shift in some governmentsô 

approaches to policy-making, but collaboration between scientists and policy-advisors is 

essential, particularly in the formulation of policy alternatives (Brodhag & Talière, 2006; 

Davies et al., 2000; Head, 2008; Nutley et al., 2007). Critics of modern policy-making 

claim that the alternative incremental model is still a valid approach where there is often 

no clear movement toward predetermined goals but rather a series of small steps in a 

process of ñmuddling throughò (Lindblom, 1959).  

2.6. Challenges to Information Use in Policy-Making 

Four main challenges to information use and influence at the science-policy interface 

were revealed from this systematic literature review: scientific uncertainty, including the 

format of advice; issues related to the often paradoxical relationship between science and 

politics; different roles of scientists and policy-makers to fulfill  at the interface; and the 

influence of governance structures. These challenges to information use are described in 

Sections 2.6.1 through 2.6.4. A summary of the four challenges is presented in Table 1.  
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Table 1.  Summary of the challenges to information use at the science-policy interface. 

CHALLENGE  INFORMATION USE 

Scientific 

uncertainty 

Scientific advice in assessment reports contains extensive technical detail 

as scientists use statistics in their presentation of data and results 

The legitimacy and credibility of assessments to policy-makers are reduced 

due to the uncertainties around the data and information 

The ñpost normal scienceò perspective facilitates credibility by applying 

tools to measure uncertainty in scientific advice and increase policy-maker 

confidence in situations where scientific uncertainty is inevitable 

Participation of diverse stakeholders and the public can increase the 

credibility, relevance (salience), and legitimacy of knowledge produced 

Paradox of 

science and 

politics 

Scientists can lose credibility by engaging in advocacy; biased advice can 

be produced to accommodate the viewpoint of the policy-maker 

Policy-makers often receive scientific advice yet they make decisions that 

may not be the ñrightò decision for sustainable fishing, but explanations are 

generally not provided 

Framing of advice can be ñvalue-ladenò and can influence decision-making 

Different roles 

of scientists and 

decision-makers 

(policy-makers, 

managers) 

Scientists approach problem solving through the use of testable hypotheses, 

highly technical analysis, and long time-series of data; knowledge 

production involves rigorous peer review 

Policy-makers often need to make immediate decisions; they may have a 

limited understanding of science, are overwhelmed by the complexities of 

scientific uncertainty, and are risk averse 

Research may not be appropriate for policy-making; reports are often not 

produced in a timely format for policy-making and follow-up decisions 

Governance 

structures ï 

Institutions, 

organizations, 

and related 

cultures 

Scientific advice competes with other factors shaping decision-making 

within organizations 

Embedding the assessment and policy-making process within an 

organization increases its credibility and relevance to policy-makers 

Boundary work or organizations can create networks of producers and 

users of information to increase trust and reframe scientific uncertainties 

Adaptive management increases interaction between producers and users of 

information and facilitates two-way communication 

2.6.1. Scientific Uncertainty 

The literature identifies scientific uncertainty as a substantial challenge in providing 

management advice as typically a mismatch exists between the degree of certainty that 
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fisheries science can deliver and what policy-makers expect fisheries science to provide 

(Dankel et al. 2012; Hoydal, 2007; Wardekker et al., 2008; Wilson, 2009). Scientists 

maintain that providing scientific advice that is credible, relevant, and legitimate to 

policy-making and effective management, inevitably involves high levels of technical 

details, in the form of complex statistics, due to the inherent uncertainties associated with 

natural ecosystems and fisheries (Rice, 2005). Fisheries managers and policy-makers 

often want fisheries advice without probabilities or the likelihood of events occurring and 

the presence of such uncertainty can limit the uptake of the information (Funtowicz & 

Ravetz, 1993). In addition, management or policy decisions are often needed before 

relevant evidence becomes available or questions posed to scientists cannot be completely 

answered within a short time-frame due the unavailability of data. Given the presence of 

scientific uncertainty, the ñprecautionary principleò is often used by many managers and 

policy-makers to apply foresight in decision-making, e.g., in the selection of policy 

instruments and preferences, while taking into account the scientific uncertainties in 

fisheries systems (FAO, 1996; Garcia & Cochrane, 2005). 

Uncertainty can be deliberately exaggerated, under-emphasized, or even ignored (Dankel 

et al., 2012; Rosenberg, 2007; Sarewitz, 2004; van der Sluijs et al., 2008; Wardekker et 

al., 2008; Wilson, 2009). Decision-makers may use scientific uncertainty in management 

advice to avoid making a management decision or they can demand more knowledge to 

address uncertainty to delay making policy decisions (Rosenberg, 2007; Wardekker et al., 

2008). Emphasising uncertainty in reports for policy-makers and stakeholders can 

undermine political will in environmental decision-making if uncertainty in scientific 

advice is belaboured (Rosenberg, 2007). Uncertainty can be used as an ñexcuseò for not 

taking precautionary actions in fisheries management (Cochrane, 2002b). On the other 

hand, underemphasizing uncertainty or exaggerating certainty creates a false confidence 

in the credibility and legitimacy of scientific advice and can do lasting damage to the 

credibility of the science (Wilson, 2009). 

Uncertainty is not unique to fisheries science as it ñis a feature of all advice, but it is 

typically only acknowledged by the scientific advisorò (Rosenberg, 2007, p. 989). 

Scientists often openly draw attention to uncertainty to safeguard their professional 
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integrity and to be accountable and open towards the general public (Wardekker et al., 

2008). In complex systems, quite often a single scientific answer in insufficient and more 

research will not lead to less uncertainty but instead identify further complexities 

(Sarewitz, 2004; van der Sluijs, 2005). Full understanding of a fishery is often out of 

reach and from a ñpost-normal scienceò perspective (as described in Section 2.2), 

attempts can be made to quantify uncertainty to increase the credibility of scientific 

results (Dankel et al., 2012; Jentoft, 2004; Maxim & van der Sluijs, 2011). 

2.6.2. The Paradox of Science and Politics 

In a study of fisheries management by ICES, Wilson (2009) stated that ñfisheries 

management in a democracy is fundamentally a political activity rather than a technical 

oneò (p. 29). This point of view, while not shared universally, is not surprising as science 

is a social construct, i.e., it is practiced by humans who are imperfect in adhering to 

principles; therefore, science is value driven and normative, and can be influenced by 

policy preferences (Wilson, 2009). Guston (2001) provided a broader perspective by 

stating that ñscience is not devoid of values prior to some politicization, nor politics of 

rationality, prior to any scientificationò (p. 399). Scientific advice, however, is expected 

to be policy-neutral (value-neutral), i.e., to be unbiased, objective, and impartial (Rice, 

2011). This neutrality is characteristic of the ñbest available scientific adviceò for 

evidence-based policy-making (Nutley et al., 2007). However, science and politics often 

do not exist as independent entities and can be inseparable, e.g., in the blurred boundary 

between advocacy and science where scientific advice can carry a political bias even if it 

is not intentional (Lackey, 2006; Rice, 2011; Sarewitz, 2013). Advocacy by scientists is 

an example of the politicization of science where society benefits from experts 

participating in the public discourse, but these experts can place their desired policy 

outcomes ahead of the basic principles of sound, objective science (Singh et al., 2014; 

Somers, 2008). Evidence for the politicisation of science may also be seen when scientific 

experts are recruited into advisory roles that link their scientific authority with their 

support for policies or when scientific advice is considered to be influenced by the views 

of the funding sources (Heazle, 2004; Roqueplo, 1995). 
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Framing of an issue can determine how important it becomes and how worthy of attention 

it should be (Funtowicz & Ravetz, 1993; Kahan, 2010; Morton, Rabinovich, & 

Bretschneider, 2011; Renn, Klinke, & van Asselt, 2011; Weingart, 1999). However, 

framing of a policy problem can be value-laden as the words used in scientific advice can 

convey a policy preference or support a certain political agenda (Lackey, 2006). Evidence 

of the ñscientification of politicsò is seen when scientists present information to policy-

makers to increase attention to the problems but then indirectly influence the political 

agenda by the manner in which the scientific advice is presented (Hellstrom & Jacob, 

2000; Weingart, 1999). This often unintentional bias by a scientist enters the policy 

discourse to favour studies reporting a particular outcome (Rice, 2011).  

In an attempt to be value-neutral, scientists and policy-makers often use the conservative 

language of the precautionary approach to determine and influence policy options for 

fisheries management. However, the precautionary approach conveys a vague and 

ambiguous message with no clear action recommended and may in effect influence a 

policy option to do nothing (Rosenberg, 2007). Scientists may also present contrasting 

advice on the same issue which leads policy-makers to focus on the conflicting elements 

and not on the decision-making process itself (Lackey, 2006, Sandstrom, 2010). 

Furthermore, scientists, as part of the modern wide policy-making community, may also 

be interested in the advisory process and they often do not see their roles as ending with 

the production of information (Jasanoff, 1994; Pielke, 2007; Scott, Rachlow, & Lackey, 

2008). 

Government scientists working at the scienceïpolicy interface, e.g., within ICES, on the 

North Atlantic fisheries observed that their science was politics-bound even without 

direct involvement from politics and policy-making (Pihlajamaki & Tynkkynen, 2011; 

Rice, 2011; Schwach et al., 2007; Wilson, 2009; Wilson & Delaney, 2005). ICES 

scientists inform managers about the status and consequences of management decisions, 

then managers choose options that best meet their preferences within limits set by 

scientific advice (Dankel et al., 2012; Hauge, 2011; Rice, 2011). A divide exists between 

science and policy-making where management does not impose its values on science; 

science is considered to be complete in the sense that it tells the policy-maker everything 
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that is relevant for making a decision (Hauge, 2011). However, the rationality of this 

approach is questioned since fisheries management is characterized by conflicting 

interests, complexity, and uncertainty, and therefore challenges the policy-makersô view 

that science is complete. In other circumstances, scientists in professional societies often 

engage in aggressive efforts to bring the results of their work and the policy and 

management implications of results to the attention of decision-makers and to those who 

lobby decision-makers on the issues (Pielke, 2007). 

2.6.3. Different Roles of Scientists and Policy-Makers 

The divergent professional roles and different time scales of the output associated with 

science and policy-maker communities, present challenges for information flow across 

the interface (Raadgever, 2009; Tribbia & Moser, 2008).  Characterizations have been 

assigned to the two general ñsub-culturesò involved in resource management:  decision-

makers are action- and interest-oriented, indifferent to evidence and new ideas; while 

scientists are rational, objective, and open to new ideas (Caplan, 1979; Raadgever, 2009). 

For example, fisheries scientists are concerned with problem solving using scientific 

procedures that often require an extensive time series of data and publications undergo 

rigorous technical peer review. In contrast, policy-makers and managers need solutions to 

immediate problems and advice must be politically and socially acceptable. Furthermore, 

government-funded programs and evaluations are often based on the fiscal year or five-

year planning horizons; scientific research and related reports for policy-making often 

cannot be completed within similar timeframes (Pal, 2009).  

Communication between scientists and policy-makers, however, does not guarantee the 

uptake of research results into policy (Department of International Development, 2008; 

Dutra et al., 2011; NRC, 2002; Sullivan et al, 2006; Williams, Eiseman, Landree, & 

Adamson, 2009). Schwach et al. (2007) described fisheries management as ña political 

system with technical components operating within political constraintsò (p. 802). Policy-

makers have to appear to make decisions that are fair to all stakeholders, but policy 

choices often favour some interests more than others. Reasons are not generally provided 

if the political decisions deviate from the scientific advice, and such decisions are likely 

based on economic and social factors (Delaney, McLay, & van Densen, 2007; Rosenberg, 
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2007; Wilson, 2009). A former Chief Scientific Advisor to the European Commission 

added that even when heads of state make policies that deviate from the available 

scientific evidence, they should indicate their reasons, e.g., whether their decisions were 

based on political, social, or economic reasons (ñEuropean Science Policy on the Move,ò 

2013). 

Studies conducted by the main governmental funders of environmental research in the 

United Kingdom showed that scientists in agencies responsible for environmental policy 

and regulation needed to take a broader view of the issue at hand and be able to see the 

viewpoint of the policy-maker by integrating high priority constituent or client needs into 

their research in order to improve the likelihood that the research would be useful for 

making policy (Holmes & Clark, 2008). Policy-makers responded more readily to 

research that affects their constituentsô or clientsô needs and they need to be more 

receptive to science and provide more policy pull. Policy-makers also need to overcome 

being overwhelmed by the technical complexities and uncertainty of science, to avoid 

being unduly confident in the answer received from the scientists, and to consider all 

scientific and other advice and not favour results and opinions that support a preferred 

policy line (Holmes & Clark, 2008). Even as scientists and policy-makers attempt new 

communication strategies, social and economic factors can maintain the disconnect 

between science and policy-making.  

2.6.4. Governance Structures: Institutions, Organizations, and Related Cultures 

Government bureaucracy and organizational structure and culture define a patterned and 

persistent way for organizations to carry out tasks and maintain relationships (Gluckman, 

2013, 2014; Nutley et al., 2007; Yang & Maxwell, 2011). The formal hierarchical 

structure of bureaucracies creates departmentalisation and centralisation which can create 

barriers to communication and information transfer between departments. 

Departmentalization promotes fragmentation in the policy-making process wherein 

multiple departments have responsibility for aspects of environmental policy, each with a 

different functional mandate. This happened in Canada after 1979 when the environment 

and fisheries portfolios were split into two departments and subsequently ocean policies 

and programs became uncoordinated and competitive (Doern & Reed, 2000). In 
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centralization, power and authority are located at the higher management level, i.e., the 

ñtop-downò approach, which can impede knowledge sharing in a multiunit organization 

as evident in the various DFO administrative regions (see Chapter 4). Information use can 

vary at different levels of government based on jurisdictional concerns, e.g., federal and 

provincial interests or value systems related to economic, social, and biological aspects of 

fisheries management (Sandstrom, 2010).  

The degree to which the fishery stock assessment process is embedded within an 

organization can influence the perception of scientists, policy-makers, and the fishing 

industry, with regard to credibility, relevance, and legitimacy of scientific advice (Alcock, 

2004). Moderate levels of embeddedness may be more effective in policy-making as the 

processes are seen to be more transparent (Alcock, 2004). Decision-makers generally do 

not question the relevance or the credibility of the advice coming from assessments 

produced within their organizations as the advice is tailored to inform their specific policy 

objectives. Given the reliance on information in evidence-based policy-making, 

embedding more scientists within policy-making communities, for instance, those 

working at senior levels of government, presents opportunities to increase the 

communication of scientific information in the policy-making process (Jasanoff, 1994). 

In governmental organizations responsible for fisheries management, the fisheries 

manager is often seen as the operational decision-maker who communicates information 

produced by scientists to the policy-analysts who are primarily responsible for providing 

informational inputs and policy advice to the policy-makers. Policy-makers are generally 

senior civil servants and politicians (Bardach, 2004; Ouimet et al., 2010). Policy-making 

communities are expanding to include a wide range of stakeholders groups, including 

civil society, and fisheries management networks can be extensive (Hartley, 2010; 

Hartley & Glass, 2010; Weiss et al., 2011; Runhaar & van Niewaal, 2010). Networks in 

policy-making consist of formal or informal links within and across government 

departments and external agencies; these networks enhance information generation, 

transmission, and use (Newman & Tanquay, 2002; Yang & Maxwell, 2011). 

Boundary work or organizations seek to bridge the divide between science and policy-

making and connect scientists and non-scientists, allowing the policy networks to share 



34 

 

information efficiently and quickly (scale and time), and lead to more productive policy-

making (Guston, 2001; Guston et al., 2000). The discourse and theory about boundary 

organizations have focused on features that facilitate the stabilizing and translating roles. 

For instance, boundary organizations adapt as needed to organizational norms and 

cultures or they can guide and shape the context of a problem and bring partners together 

(Clark et al., 2011). Boundary organizations are particularly beneficial because they can 

define the interactions between science and policy communities to facilitate co-

production of science and policy (Lemos & Morehouse, 2005). Boundary organizations 

employ specialists, known as ñinterpreters,ò ñbridgers,ò or ñmediatorsò from both sides of 

the boundary, to broker links between advisors or policy-makers and scientists and 

influence salience in decision matching (Huitema & Turnhout, 2009; Petersen et al., 

2005). Scientists as part of a boundary organization can play the role of science arbiter, 

issue advocate, or honest broker. In science arbiter discourse, scientists steer clear of 

political considerations but try to meet policymakersô demands for assessment and 

information. In the issue advocate case, science is used to steer policy in a certain 

direction. The honest broker role acknowledges scientific uncertainties and recognizes a 

broad spectrum of values, including groups with diverging values (Pielke, 2007). 

According to Clark et al. (2011), ñboundary work may be most generally conceived of as 

a negotiation support process engaged in creating usable knowledge and the social order 

that creates and uses that knowledgeò (p. 7). 

2.7. Discussion and Conclusions 

The literature revealed models of decision-making and information use, including four 

main challenges to information use at the science-policy interface. Environmental 

decision-making processes are defined as linear when the focus is on the use of scientific 

information and other information sources are not included, e.g., local knowledge. A 

collaborative process is characterised by the involvement of multiple actors and 

interactions among diverse groups and information sources. Models of information use 

include an ideal or linear model where information flows through defined stages towards 

decision-making, and a continuum model where information cycles between indirect and 

direct use involving two-way communication among actors. 
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Evidence-based policy-making provides a framework for information production, 

communication, and use in decision-making. The review highlighted the important role of 

grey literature in public policy contexts of governmental organizations. The challenges 

that information faces in the information pathways include: scientific uncertainty, issues 

related to the often paradoxical relationship between science and politics, different 

motivations of scientists and policy-makers to act at the interface, and the influence of 

organizational culture and structure. In the description of these challenges, methods were 

identified that may improve the use and influence of scientific information at the science-

policy interface: the use of boundary work, the paradigm of ñpost-normalò science and 

new tools for measuring uncertainty, the formation of extended peer communities, 

adaptive management, and increased public participation. The review also highlighted the 

potential for the implementation of EAF to enhance communication of information at the 

science-policy interface, e.g., through the production of interdisciplinary information and 

the formation of wide peer review communities. Nevertheless, a fundamental and 

significant challenge facing fisheries organizations is the actual articulation of how to 

implement ecosystem-based approaches to fisheries management (FAO, 2012; Levin et 

al., 2009).  

Modern policy-making involves multiple stakeholder groups and there is a need for 

studies to expand beyond the ñtwo communitiesò perspective described in earlier models 

of information use (e.g., Dunn, 1980) to understand the roles and interactions of actors, 

i.e., individuals or organizations, other than policy-makers and scientists, e.g., industry 

and NGOs. A major drawback of the strategic or evidence-based approach to policy-

making is its frequent inability to make timely decisions or the ñrightò decisions, given 

the technical details and inherent uncertainties in science, the implementation of EAF, 

and multiple stakeholder interest. Decision-makers knowingly take political risks when a 

decision is made, regardless of whether the decision is consistent with scientific advice or 

not. Consequently, there is need for further understanding of whether scientific 

information is comprehended by policy-makers, to further explore the reasons why 

scientific information may or may not be acted upon. Alternatively, there is a need to 

further understand how scientists are maximizing the opportunities available to them to 
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communicate the best available scientific advice to policy-makers while minimizing or 

preventing science advocacy. 

A need exists for more empirical evidence on the role of scientific information in policy- 

and decision-making, e.g., gathered through focused studies on the use of information in 

public policy contexts. This finding was supported by an earlier review by McNie (2007) 

who concluded that more research into determining the drivers for producing scientific 

information is needed. Case studies are needed to understand the role of information in 

the overall policy processes. Reiterating this point ï case studies can enhance 

understanding of the complexities of the policy-making processes from an information 

use perspective. Case studies of fisheries governmental organizations producing relevant 

management advice may identify where and how the challenges in the information 

pathways influence information production and dissemination or communication, and its 

use by policy- and decision-makers. Information pathways can be determined from such 

research. 

Case studies focusing on the role of scientific information in policy- and decision-making 

may identify the enablers and barriers to information flow at the science-policy interface, 

in the context of implementing the EAF. Case studies can provide evidence to confirm or 

modify the science-policy interface models and information use models. Associations 

between the types of science-policy interface model and the models of information use 

can also be assessed and potentially integrated. Specifically, case studies can reveal data 

that are relevant to the Nutley et al. (2007) and the Ascher et al. (2007) models (see 

Figures 2 and 3 respectively). Evidence-based policy-making is expected to display a 

collaborative science-policy interface (see Section 2.2) and a ñcontinuumò model of 

information use (see Figure 2, p. 18). In this case, multiple actors are involved in an 

iterative relationship and information continuously cycles though stages of indirect use, 

e.g., information increases awareness on issues, to direct use, e.g., policy decisions are 

made. Case studies can also provide insights on information pathways, for instance, the 

enablers and barriers to information flow, and how information is filtered according to the 

needs of different groups as demonstrated in the Ascher et al. (2007) model (see Figure 3, 

p. 21). 
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The findings of this literature review guided the development of the research framework 

described in Chapter 3. The case studies of the Canada Department of Fisheries and 

Oceans (DFO), the Northwest Atlantic Fisheries Organization (NAFO), and the Food and 

Agriculture Organization of the United Nations (FAO) addressed some of the gaps in the 

knowledge identified in the literature review. The analysis of data collected in the case 

studies of DFO, NAFO, and FAO, presented in Chapters 4 through 6, was also guided by 

the current theory on the science-policy interface and information use.   
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CHAPTER 3. RESEARCH METHODOLOGY 

3.1. Research Questions 

The research sought to gain a better understanding of information use at the science-

policy interface in the field of fisheries management. While the literature identified 

general characteristics of the science-policy interface and information use, as seen in 

Chapter 2, it was expected that additional components would be revealed through focused 

studies on the use of information. Consequently, the principal research question was 

deliberately broad in scope and asked: What is the role of scientific information in 

policy and decision-making for fisheries management? One goal of the research was to 

determine how scientific information, produced by governmental and intergovernmental 

organizations, does or can influence fisheries policy decisions, policy development, and 

management decisions. Another goal was to develop a methodology for measuring 

information use at the science-policy interface. 

Understanding the role of information in decision-making requires an interdisciplinary 

approach. The research questions were addressed within the context of fisheries science 

and management, information management, and public policy. To address the principal 

research question (above), specific questions were asked within case studies of three 

inter-related organizations ï the Canada Department of Fisheries and Oceans (DFO), the 

Northwest Atlantic Fisheries Organization (NAFO), and the Food and Agriculture 

Organization of the United Nations (FAO). 

The specific questions, which were core to the research, included: 

1) What are the drivers in producing, communicating, and using marine fisheries 

information in the organizations?  

2) What are the information management strategies of the organizations, particularly 

with regard to production and dissemination of scientific information? 

3) What are the institutional/social enablers and barriers in the organizations to 

scientific information use at the science/policy interface? 
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4) Who are the actors involved in decision-making? What are the information 

behaviours (e.g., information seeking, information sharing) of the various actors 

engaged in each organization. 

3.2. Research Framework 

Chapter 2 reviewed the models of the science-policy interface and information use, the 

key groups of actors in policy-making, and highlighted four main characteristics related 

to information use and influence at the interface: scientific uncertainty, issues related to 

the often paradoxical relationship between science and politics, different motivations of 

scientists and policy-makers for their action at the interface, and the influence of 

governance structures. Based on this review, Figure 4 presents a framework or model of 

the flow of information produced by fisheries governmental organizations for use in 

policy-making. This framework guided the research on the role of fisheries information in 

the three selected organizations ï DFO, NAFO, and FAO. 

The research framework identifies the major stakeholders involved and the potential 

influences in the information pathway(s) of a fisheries management organization. Data 

from the fishing industry enters the stock assessment process which is embedded within 

each government organization. Fisheries organizations operate under many external 

pressures and influences that affect the production of information including: policy-

makers, e.g., from other ministries or organizations; multiple stakeholders, e.g., scientists 

from other disciplines and the public, among others; international influences, e.g., global 

environmental policy; media influences; and advocacy. The influence of these factors, or 

their ñfilteringò function, is seen in responses to scientific uncertainty, advocacy (used to 

represent the paradoxical relationship between science and politics), motivations of 

stakeholders (primarily scientists and policy-makers), and organizational cultures. The 

ñfilteredò information is available for decision-making and events in the decision-making 

process guide the production of more information. Figure 4, which is hypothetical and 

simply a guide, may indicate a simple, linear flow of information; however, more 

complex processes are expected to be involved in the policy-process. 
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Figure 4. Guiding framework for the case study research. 
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3.3. Research Design 

3.3.1. Case Studies and the Interdisciplinary Approach 

The research studied information production, communication, and decision-making for 

fisheries management at three jurisdictional scales: the Canada Department of Fisheries 

and Oceans is a national fisheries management authority, the Northwest Atlantic Fisheries 

Organization is a regional, intergovernmental fisheries management body, and the Food 

and Agriculture Organization is a specialized agency of the United Nations (UN) with a 

global mandate for providing advice and policy directions for fisheries management in the 

UN member states, with an emphasis on developing countries. Each organization formed 

a unique case study based on the geographic coverage, organizational type, and historical 

events governing each organization. Moreover, the three organizations are interlinked in 

aspects of their work and the interplay among fisheries management, policy-making, and 

information management within DFO, NAFO and FAO was studied. The multiple case 

study approach facilitated comparisons and generalizations on aspects of information use 

across the three organizations.  

The research was designed to gain an understanding of communication of information at 

the science-policy interface in fisheries management, taking a comparative case study 

approach, and using mixed, largely qualitative methods, i.e., interviews, direct 

observations, and content analysis (Anastas & MacDonald, 1994; Jackson, 2003; Leedy 

& Ormrod, 2013; Teddie & Tashakkori, 2009). The case study research design enabled 

the study of fisheries information use in policy-making within DFO, NAFO, and FAO for 

specific periods of time. The study was guided by the conceptual framework of 

information production and use in fisheries management (Figure 4). Mixed methods 

research was useful for triangulation as it provided a basis for verifying data, and 

supplemented data collected from the different methods; each method was selected to 

complement or fill in the gaps or shortcomings of another (Anastas & MacDonald, 1994; 

Jackson, 2003; Leedy & Ormrod, 2013). Using mixed methods for studying the science-

policy interface in fisheries management was beneficial as the research questions were 

broad in scope. 
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The case studies traced information use through two lines of inquiry. In one, the focus 

was on process, i.e., understanding information pathways in regard to how scientific 

information, such as technical reports, was produced and how such information was 

communicated to user communities, e.g., practitioners such as managers, or policy-

makers, to produce a decision or a policy output. The second approach focused on the 

actors and information-related behaviours, i.e., understanding how scientific information 

was produced and used by different actors, and how the information contained in 

scientific reports influenced different actors in decision-making. In this multiple case 

study approach, the role of information in developing policy was examined for each case 

study organization and then the results were integrated. 

The interdisciplinary approach that was used allowed for thorough exploration of the 

nuances in information use in policy- and decision-making in governmental and 

intergovernmental organizations. For instance, with a fisheries management 

understanding, it was possible to follow events at technical science meetings for optimal 

data collection. Traditional fisheries management and the implementation of EAF involve 

complex technical issues that were discussed within the organizations. Within the context 

of public policy, insights on organizational cultures at different levels of government and 

within different types of organizations were critical in studying the roles of multiple 

stakeholders and determining how policies and other decisions are reached. An 

information management perspective was needed to understand the production, use, and 

influence of information, to examine and understand how information is produced by 

scientists and used by decision-makers, and how it reaches stakeholders. 

3.4. Data Collection 

Data collection was conducted in 2013 and 2014, using three qualitative methods: 

interviews using a semi-structured questionnaire, largely consisting of open-ended 

questions; direct observations at scientific and advisory meetings in the organizations; 

and content analysis of key publications, e.g., scientific and management reports and 

policies. The data collection occurred during separate three-month internships with DFO, 

NAFO, and FAO. The scheduling of the internships and selection of data collection 
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events were largely opportunistic and were generally based on the timing of meetings and 

other scheduled events in the three organizations (Teddie & Tashakkori, 2009). These 

internships were formalised with assistance from a key contact person within each 

organization. Research ethics approval was granted by Dalhousie Universityôs Social 

Sciences & Humanities Research Ethics Board before conducting interviews and direct 

observations of scientists, managers, and policy-makers (Appendix 1). Participation in the 

research was voluntary and potential respondents were invited to participate in the 

research through informed consent, while being assured that their responses would be 

used only for this research (Appendix 2). 

The fisheries management units in the three organizations are small so to ensure a rich 

body of data for analysis, the case studies examined the role of general marine fisheries 

information and assessment reports of fish stocks and marine ecosystems. Details of the 

data collection within each organization are provided in the relevant chapters. Table 2 

summarises the methods employed for the research (see p. 48). 

3.4.1. Interviews 

Semi-structured interviews of fisheries scientists and decision-makers consisted of a 

series of open-ended questions to obtain information in four areas: the pathways that 

technical reports take; drivers in the production of scientific information; enablers and 

barriers to information uptake in policy-making; and the information management 

strategies or practices used to increase awareness and use of technical reports in policy-

making. The questions asked of scientists and decision-making groups, including program 

managers, advisors, and policy-makers in DFO, NAFO, and FAO, are given in 

Appendices 3 and 4 respectively.  

Invitations were sent by email to key persons involved in the production of science advice 

and management decisions and identified from the respective organizational staff mailing 

lists and from content analysis of meeting reports. Snowball sampling was also utilised 

where some participants identified other individuals in the three organizations who were 

then included in the study. Snowballing also identified individuals who worked in the 

area of interest within the organization and staff who had recently retired. The focal point 
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contact within each organization facilitated the identification of some contacts in some 

instances and introductions to them.  

Interview respondents represented the key actors in the information production and the 

policy-making processes within each organization, i.e., scientists, program managers, 

advisors, and senior decision-makers or policy-makers. Apart from these respondents, 

conversations were held with other staff, including the retired staff producing data not 

included in the detailed analysis, although in some instances it guided the interpretation of 

results. The key respondents were interviewed within the three-month period of each 

internship and only by the researcher to ensure their anonymity. 

Open-ended questions provided the opportunity to probe or ask follow-up questions to 

yield additional information. The questionnaire for each group, e.g., scientists and 

decision-makers, contained common core questions for comparison across the groups, as 

well as questions based on issues unique to each group. Each interview was scheduled to 

run for 45 minutes but due to the schedules of the respondents, they ranged from 20 to 90 

minutes (average = 46 minutes). Interviews were either audio recorded or notes were 

taken and responses were later transcribed and coded for analysis. 

3.4.2. Direct Observations 

Direct observations were made at meetings of policy-makers, fisheries managers, and 

scientists of the fisheries organizations and other planned events where there was 

interaction between decision-makers and the science community. At such meetings, the 

interaction among the groups was observed with regard to communication related to 

information sources used by each group. This included which group(s) consulted each 

other during the deliberations, concerns with the content of scientific publications, 

participantsô perceptions regarding their role and the role of other participating groups in 

fisheries management and information use, and other relevant events that developed 

during the meetings. 

Within most fisheries management organizations, scientific meetings and policy meetings 

were often scheduled as separate events. At scientific meetings, discussions during 

technical presentations provided insights on: (1) challenges to communicating science 
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among other science groups as well as policy-making groups; (2) participantsô 

perceptions regarding their role and the role of other participating groups in fisheries 

management and information use; and (3) the quality of the information, i.e., confidence 

in the data/information and advice. At meetings that involved management and policy 

groups, insights were obtained on: (1) information needs of managers and the 

management priorities; (2) managersô and decision-makersô perceptions of scientific 

information; and (3) the key contacts and the information sources for decision-making 

communities.  

A protocol for the direct observations was developed (Appendix 5). While the protocol 

covered aspects of the events that were observed, the observational research was 

generally opportunistic, i.e., the focus of observations was adapted according to the event 

(Anastas & MacDonald, 1994). Direct observations complemented the data collected in 

the interviews of scientists and managers and also corroborated some of the responses 

obtained in the interviews. Detailed notes of observations were made during the 

organizational meetings and these were later transcribed and coded for content analysis.  

3.4.3. Content Analysis 

In the content analysis, key publications by scientists and decision-making communities 

within each organization were read for the appearance of particular words or content that 

indicated information production, communication, and use. For instance, the content of 

management plans was examined for direct reference to the particular scientific reports or 

inferred references to the use of science. For inferred references, the occurrence of related 

words such as ñadvice,ò ñevidence,ò ñresearch,ò or ñdecision-makingò were noted. Most 

of the publications were available on the organizationsô websites and additional internal 

documents were provided by some respondents and other staff of the case study 

organizations. Content analysis of attendance records of meetings held by each 

organization identified the actors involved in the policy process. Content analysis was 

also performed on the textual data collected from interviews and direct observations.  
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3.4.4. Internships 

The three-month internships within each organization ensured a physical presence and 

facilitated the scheduling of interviews and attendance at relevant meetings. The 

internships also facilitated access to publications that were not posted on the institutional 

websites or were available in the library databases of the organizations, and were used for 

content analysis. In the internships, considerable time and effort was invested in 

increasing awareness of the research to gain the trust of the staff of each organization. As 

the level of trust increased, the staff became more willing to agree to be interviewed and 

to provide access to meetings. Gaining the trust of the staff resulted in ñsnowballingò or 

opening up of opportunities for additional data collection within the organizations. For 

instance, invitations to attend internal meetings or social events resulted in introductions 

to individuals from the science and management communities. 

The arrangement of the internships was opportunistic and was related to the scheduling of 

the main organizational meetings at which direct observations were conducted. A 

summary of the data collection in the internships in DFO, NAFO, and FAO is provided 

here and details are available in the corresponding chapters (Chapters 4 through 6). 

Overall, 78 interviews of key actors in information production and decision-making were 

completed, and observations were made at 15 science and management meetings. These 

meetings included events with formal agendas and ranged from two hours or one day, to 

events that were scheduled for one to two weeks.  

While the staff in each organization was informed of the subject of the research in the 

consent letter that invited their participation, in general, they still did not recognize the 

role of information in their activities. The respondents usually did not describe their work 

in terms of the production, communication, and use of information. Instead, they spoke in 

detail about their activities, which implicitly described their roles in the information 

pathways. This perspective with regard to their work was illustrated by one respondent 

who said: ñI donôt think at all from the information point of viewò (FAO 15). Use of 

semi-structured and open-ended questions overcame this limitation as the interviewees 

were asked to focus their responses on specific publications or information that they 

worked with or they were asked to speak freely about their role in fisheries management. 
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While the analysis in this research focused on data obtained from the recorded interviews 

and direct observations, informal discussions with numerous staff members and daily 

observations of routine operations provided guidance for the data collection and analysis, 

and offered insights on the organizational cultures. These insights included: 

administrative details such as the scientistsô and managersô agendas that assisted with the 

scheduling of interviews and direct observations, details on the social milieu in the 

organization that were informative for analysis, and the data collected. 

An internship with NAFO progressed from September to December 2013 during which 

time data was collected while based in the NAFO Secretariat in Dartmouth, Nova Scotia. 

Official Observer status at NAFO was obtained in September 2013, allowing attendance 

at meetings of the Scientific Council and the Fisheries Commission for direct observation 

(EIUI, 2015). Nineteen interviews of DFO scientists and managers participating in NAFO 

events were conducted and three science and management meetings were observed, 

including the 35th NAFO annual meeting, the 6th Meeting of the NAFO Scientific 

Council Working Group on Ecosystem Science and Assessment (WGESA), and the 1st 

NAFO Scientific Council-Fisheries Commission Working Group on Risk-based 

Management Strategies (WGRBMS). 

An internship with DFO occurred from January through April 2014 while based in 

Marine House, DFO-Maritimes Region (DFO-MR). Direct observations were conducted 

at eight meetings and included the Canadian Science Advisory Secretariat Regional Peer 

Review meetings, fisheries advisory committee annual meetings, and interdepartmental 

meetings. Twenty-six interviews were conducted and included scientists, fisheries 

managers, and policy advisors working in the DFO-MR and selected policy-makers and 

senior policy advisors based in DFO-National Capital Region (DFO-NCR) in Ottawa. 

An internship at FAO headquarters in Rome was completed from May to July 2014. 

Thirty-three interviews of staff of the Fisheries and Aquaculture Department were 

conducted and included technical experts in fisheries science, policy, and economics 

acting as advisors. Direct observations at four meetings of the Department were 

completed and included the 31st session of the Committee on Fisheries; a workshop on the 

development of a global Vulnerable Marine Ecosystems (VME) database; a planning 
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workshop for partners of a global fisheries project (ABNJ Deep Seas Project), and an 

internal meeting to discuss the global implementation of the small-scale fisheries 

guidelines (FAO, 2014w). 

Table 2. Summary of methods used to measure awareness and use of an organizationôs 

publications. 

METHOD INFORMATION PATHWAY S AND USE 

Interviews using 

semi-structured 

questionnaires 

 

Semi-structured interviews used questionnaires and follow-up questions to 

analyse the production, communication, and use of scientific information 

in policy-making (see Appendices 3 and 4 for the interview protocol for 

scientists and decision-makers) 

Identifies the associated activities and collaboration of different groups of 

actors, e.g., managers, policy- makers, and scientists, including other 

stakeholders, in the stages of information use, e.g., in the ñchain of 

utilisationò and ñpipeline modelò of research use 

Provides examples of indirect and direct use of scientific information, e.g., 

publications read, understood, and decisions based on research 

Reveals how the characteristics of the science-policy-interface and the 

models of information use (see Chapter 2) are relevant in the case study 

organizations 

Highlights the information-seeking behaviours of various actors and 

relationships in knowledge networks 

Direct 

observations at 

meetings of the 

science and 

decision-making 

communities 

Reveals the actors at various stages of  research utilization, the preferred 

information sources used in decision-making, why relevant information 

sources are not used in decision-making 

Provides evidence of scientistsô understanding of policy-making 

processes; and how scientists communicate with managers. 

Reveals how policy-makers regard scientific information and their 

information needs, and how information is used in decision-making 

Reveals perceptions of ñuseò of information by different groups 

Content analysis 

of 

organizational 

publications 

 

Identifies information pathways, i.e., production, communication, and use 

of information, and actors 

Reveals indirect use, e.g., advice changed an actorôs ñframe of referenceò; 

and direct influence, e.g., research findings were used in decisions 
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3.5. Data Analysis and Presentation of Results 

All of the qualitative data from the interviews and direct observations of science and 

decision-making meetings were manually coded in Microsoft Word files. Coding was 

used to prepare the qualitative data for analysis; attaching codes to textual data enabled a 

rigorous review of the data (Coffey & Atkinson, 1996; Kondracki, Wellman, & 

Amundson, 2002). A framework was applied in the coding of the data to focus on broad 

themes under the four core characteristics of the science-policy interface, namely, 

organizational structure and culture, science and politics (advocacy), scientific 

uncertainty, and the role of scientists and policy-makers (see Chapter 2). Codes or themes 

based on the characteristics of the interface and information use were assigned to the 

textual data collected from the interviews and direct observations. The data obtained from 

content analysis of the organizationsô publications were used primarily to verify or 

supplement data obtained from the interviews and direct observations, e.g., the 

descriptions of the processes involved in information production, communication, and 

use.  

The data analysis of interviews began by reading the text of each interview repeatedly to 

obtain a sense of the whole, bearing in mind the main characteristics of the science-policy 

interface and models of information use, to capture additional themes or concepts. With 

each reading of the text, themes became more defined and exact words and phrases from 

the text were highlighted in the Word files to support the defined themes. Labels or codes 

were assigned to the identified themes and came directly from the textual data or from the 

theory on the science policy interface and information use. The coding was revised up to 

three times, going back and forth between the textual data and the codes, to produce a 

complete and concise scheme. The coding of the anonymized interview transcripts was 

validated by an independent qualitative researcher to reduce any biases in the data 

analysis. 

The themes or codes were then sorted and grouped to develop broad coding categories 

and sub-categories. The codes or themes were further categorised into the main drivers 

and barriers to information production, communication, and use. The codes or themes are 

presented for each organization as tables describing the information pathway(s), and the 
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drivers, enablers, and barriers in the pathway(s). The main themes that emerged from the 

coding were ranked based on the number of interviewees who identified a theme.  

Figure 5 illustrates the work flow for this case study research: the use of the interview and 

direct observation protocols in three case study organization with different organizational 

structure; different levels of decision-making, i.e., national, regional, and international; 

and different mandates provided an opportunity to compare the information pathways in 

the three organizations. The use of this standard methodology in each organization 

provided robustness to the research methodology.  

 

Figure 5. Work flow of the case study research on understanding the information 

pathways ï production, communication, and use ï in fisheries management organizations. 

The results of the case studies of DFO, NAFO, and FAO are presented in Chapters 4 to 6 

respectively. Each chapter contains a brief description of the respective organizational 

structure and mandate as well as the social and political milieu in the organization at the 

time of the study (September 2013 ï July 2014). This background provided the context 
































































































































































































































































































































































































































































































