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About this document
This document is a summary of a longer report, prepared by a consultant team led by Exa Data
and Mapping Services, Inc., of a user needs assessment conducted to inform development of an
online marine protected areas monitoring information management system. California’s Marine
Life Protection Act requires establishment of a statewide marine protected areas network,
and monitoring to ensure the network is meeting its goals and to inform future management
decisions. The information management system will steward and share monitoring data, results,
and associated information. This summary, and the full consultant’s report, MPA Monitoring
Information Management System User Needs Assessment, are available from the Monitoring
Enterprise website.
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About the MPA Monitoring Enterprise
The MPA Monitoring Enterprise was created in 2007 to lead the design and implementation
of science-based, impartial and cost-effective monitoring of and reporting on the network
of marine protected areas established in California under the Marine Life Protection Act. We
develop monitoring that assesses and tracks the condition of ocean ecosystems and evaluates the
effects of marine protected area design and management, in order to evaluate the performance
of marine protected areas in meeting policy goals and inform future management decisions.
We work closely with the California Department of Fish and Game and the California Ocean
Protection Council and engage scientists and stakeholders to ensure monitoring is based on the
best available science, reflects public interests, and meets management needs.
The MPA Monitoring Enterprise is housed within the California Ocean Science Trust,
a non-profit organization established pursuant to the Coastal Ocean Resources
Stewardship Act of 2000 to provide scientific guidance to the state on ocean policy
issues. More information about the MPA Monitoring Enterprise can be found at
monitoringenterprise.org.
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MPA Monitoring IMS User Needs Assessment – In Brief

Summary
In 2008, the Marine Protected Areas (MPA) Monitoring Enterprise commissioned an
extensive User Needs Assessment (UNA) to inform development of an online information
management system (IMS). This system will store and provide access to monitoring
information for the statewide network of MPAs now being established in California under
the Marine Life Protection Act (MLPA). The purpose of this UNA is to ensure that the needs
of people who have an interest in MPA monitoring, and who want access to the data and
results, are understood and considered in making IMS design choices.
Exa Data and Mapping Services, Inc. (Exa) was selected through a competitive process to
conduct the UNA. Exa solicited the views of 519 potential users reflecting the diverse and
geographically dispersed potential user population for the IMS through an internet survey
and telephone interviews. The UNA explored the perspectives of potential users related to
the types of information that are of interest, how that information should be synthesized
and presented, which IMS features and functions are of highest priority, and institutional
considerations.
This document summarizes a longer report developed by Exa Data & Mapping Services, Inc.
Both the summary and full reports are available on the MPA Monitoring Enterprise website,
at www.monitoringenterprise.org.

User Personas
Four patterns of user preferences, termed user personas, were identified based on desired
levels of information synthesis (ranging from raw data to highly summarized reports) and
system interactivity (ranging from a simple site with simple search functions to a highly
interactive site with complex analytic tools).
• Keep it Simple – seeks a streamlined, cost-effective IMS that contains mostly static
downloads of synthesis reports and findings.
• Just the Data – most interested in finding and getting access to raw data, 		
databases, and summary data.
• Explore the Conclusions – wants tools to view and analyze information and 		
high levels of system interactivity, but with a strong interest in summary 		
information.
• Maximum Access – believes all levels of data should be available.
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Key Themes
Other themes emerged repeatedly in the course of the UNA.
• Provide access to raw monitoring data to ensure transparency in the evaluation of MPA
condition and performance.
• Open access to raw data also may raise concerns about potential misuse.
• The monitoring information and how it is made available and analyzed must be highly
credible and unbiased.
• Tension will exist between some users’ desires to see rapid results and the slow pace of
change likely to characterize many MPA systems.
• Some UNA participants made suggestions about the IMS design based on potemtial, and
as yet uncertain, costs, underlining the need for a clear cost/benefit approach to designing
the IMS.
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Introduction
In 2008, the Marine Protected Areas (MPA) Monitoring Enterprise commissioned a User
Needs Assessment (UNA) to inform development of an online MPA monitoring information
management system (IMS). The IMS will store and provide access to monitoring information
for the statewide network of MPAs being established in California under the Marine Life
Protection Act (MLPA). Exa Data and Mapping Services, Inc. (Exa) was selected through a
competitive process to develop and execute the UNA1. The UNA will lay the foundation for
a system requirements analysis, and ultimately inform decisions about the existing or new
systems that should be integrated to efficiently deliver monitoring results to users.
This document summarizes the UNA methods and results. Exa’s full report provides greater
detail and is available through the MPA Monitoring Enterprise website:
www.monitoringenterprise.org.

Background
The MLPA requires establishment of a statewide MPA network, and monitoring of the
network to ensure it meets the goals of the Act and to facilitate adaptive MPA management.
The statewide MPA network is being implemented through a regional approach. Five regions
have been defined: North Coast, North Central Coast, Central Coast, South Coast, and San
Francisco Bay. As of May, 2010, MPAs have been implemented in the Central and North
Central Coast regions, are undergoing regulatory review in the South Coast region, and are
in the planning stage in the North Coast region. Work in the San Francisco Bay region has not
yet begun.
The MLPA Initiative, a public-private partnership, works with stakeholders and scientists
to develop MPA network proposals in each region, and submits recommendations to the
California Fish and Game Commission to consider for legal designation. In each region,
the MLPA Initiative establishes a Science Advisory Team (SAT) to provide technical input
on MPA proposals, and a Regional Stakeholder Group (RSG) to provide broad stakeholder
representation. The MLPA Initiative has also established a Statewide Interests Group (SIG),
composed of members from key interest groups around the state, to provide input on MLPA
Initiative implementation.2
The MLPA Initiative’s regional SATs and RSGs, and the SIG, as key participants in implementing
the MLPA, are also likely to be interested in MPA monitoring. Similarly, state agencies
directly or indirectly involved in MPAs are also key audiences for monitoring information.
These include the California Department of Fish and Game (DFG), the agency with statutory
authority for implementing the MLPA, the California Fish and Game Commission, the
decision-maker under the MLPA, and others. The MPA Monitoring Enterprise works with
members of these and other groups and organizations to lead development of efficient, costeffective MPA monitoring for each region after MPA planning is completed.
Other organizations and individuals that assisted Exa in this project include: Sound GIS; CoastalVision, LLC, T.C.
Hoffman and Associates, LLC, and Adita Agrawal. 2 For more information on the MLPA Initiative, see www.dfg.ca.gov/
mlpa.
1

Introduction  |  3

MPA Monitoring IMS User Needs Assessment – In Brief

The MPA Monitoring Information Management System (IMS)
Monitoring to assess the effectiveness of the emerging statewide MPA network in meeting
MLPA goals will entail the collection of many different types of data, including ecological
data about species and habitats, for example, and socioeconomic information about human
activities in and around the MPAs. The MPA Monitoring Enterprise will lead analyses of
monitoring data to generate various summary reports useful for assessing MPA network
effectiveness and informing future management decisions.
The future MPA monitoring IMS must make the data, analyses, reports, and other relevant
information readily available to MPA decision-makers, managers, stakeholders, and scientists,
as well as the broader interested public. To determine how best to present this broad array of
types of information to diverse audiences, it is critical to begin with a thorough assessment of
the needs and priorities of the future IMS users. This UNA is thus the first step in ensuring the
IMS will be useful and effective.
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Assessment Purpose & Approach
The purpose of this UNA is to ensure that the needs of people who have an interest in MPA
monitoring, and who want access to the data and results, are understood and considered in
making IMS design choices. The UNA is a process for discovering and evaluating user needs
and desires. User needs can thereby drive the IMS specifications, rather than the more
typical approach of “build it and they will come.” This user-centered design approach shifts
the focus away from the designer of the system to the user, thereby improving data usability
and application utility.
This UNA is thus the first step in designing the MPA monitoring IMS. No decisions have
yet been made about the specific design or functions of the IMS beyond the need for it to
support MLPA implementation as effectively and efficiently as possible. The long-term home
of the IMS has similarly not yet been determined. Options include an independent entity
(including the MPA Monitoring Enterprise), a university or research facility, or a state agency.
The UNA was designed to inform these and other fundamental decisions about IMS design,
function, and institutional home.

Anticipated IMS Scope
The UNA started by bounding expectations for the IMS. The system must deliver information
that will help IMS users reach their own goals. This information will consist largely of
synthesized monitoring data and will facilitate the link between science and policy. Although
the primary purpose is to fulfill MPA monitoring requirements, the data also should be
available to other users to diversify and deepen its longer-term usefulness for ocean resource
management. Finally, the IMS will be internet-based, although no decisions have been made
yet about the optimum infrastructure or platform, or whether this is a new system or a new
element to be integrated with an existing infrastructure.

Inclusion of Diverse User Perspectives
The UNA, by design, solicited the views of a broad range of potential users in California. This
reflected a commitment to integrating the full range of user interests and perspectives into
the UNA process and to avoiding bias.
A key tool for ensuring representation was the development of ‘archetype’ categories (Box
1). During the initial project phase, Exa worked closely with the MPA Monitoring Enterprise
to characterize potential users in order to clarify which audiences would be prioritized for
participation in the assessment. The process involved first identifying the full range of ways
in which people are associated with MPAs by role, interest, or job, and then assembling
these functional associations into archetypes. The classification was independent of assumed
preferences for specific monitoring information or methods of system interaction. The
archetypes list served as a framework for inviting people to participate in the UNA and for
assessing whether different potential user groups have significantly different needs.
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box 1. archetype categorization

Archetype – A category of potential IMS users based on associated role with, or
interest in, marine protected areas. The archetype serves as a model that represents
the interests of a group of like users, but does not infer any assumed interaction
with, or preference for, MPA information. The purpose of the archetypes is to ensure
comprehensive coverage of the diverse interests and perspectives of those interested or
engaged in MLPA implementation.

UNA archetype categories:
•	Decision-Makers
• Resource Managers
• Policy Informers or Influencers
• Scientists
• Information Managers
• Educators
• Stakeholders
Commercial Fishing, Recreational Consumptive, Recreational Non-Consumptive,
Environmental Non-Governmental Organization (ENGO), Local Coastal Manager, Military, Tribal

• Students
• Citizens
•	Miscellaneous/Other

Information-Gathering Methods
Exa used three approaches for gathering information from a large, diverse, and
geographically dispersed survey population.
1.

Initial telephone interviews with six ‘key informants’ solicited information to ensure that
the archetype categories and contacts list of potential users were comprehensive and
that the survey topic areas would be relevant.

2.

An internet survey rapidly solicited information from 519 potential future users of the
IMS. The internet survey had the additional benefits of being cost-effective, quantitative,
and delivering data that could be rapidly processed.

3.

Finally, 35 one-on-one interviews conducted by telephone developed more nuanced
information than was possible through the online survey.
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Assessment Topics
Table 1 summarizes the topics covered in the UNA. These topics set the structure for the
internet survey and guided the telephone interviews. Because the goal of the UNA is to
inform technical aspects of the subsequent steps of the IMS development, the survey topics
explicitly link to fundamental elements of information systems, including architecture, system
components, and user interface. The UNA thus was deliberately designed to support future
IMS design choices and inform the system’s performance criteria.
table 1.
User needs assessment survey topics.

UNA SURVEY TOPIC

DESCRIPTION

Content

Preferences for types of monitoring information; user needs
for other related information.

Synthesis

Level of detail of the information offered by the IMS; related
to preferred presentation of the information.

Interactivity

User preferences for utilities, tools, and functions available
for browsing, viewing, downloading, or otherwise interacting
with the IMS.

Human-Computer Interface

The user experience and preferences, how they interact
with the internet, ease of use of a site, including physical or
cultural barriers.

Institutional

Organizational issues that will impact how the website will
be run and maintained, including partnerships, institutional
agreements for data sharing.

Audience

Attributes of the potential user group and how these
attributes affect design issues.

Development of Survey Population
Ideally, the group targeted for participation in the UNA would include proportionate
representation of the actual users of MPA monitoring information. However, this user group
is still developing as the MPA planning process proceeds. Therefore, Exa worked with the
MPA Monitoring Enterprise to develop a contacts list that included all of the identified
archetypes and geographic representation from all MLPA regions. Sources of potential names
for the contacts list included members of the MLPA Initiative regional RSGs, SATs, and the SIG,
as well as staff of various agencies involved directly or indirectly in MLPA implementation.
The final contacts list of people invited to participate in the UNA included 466 people
distributed across archetypes (Table 2). Most were invited to participate in the online survey,
but a subset, distributed across archetypes, was interviewed by telephone. Participants in the
UNA were assured their responses would remain anonymous.
In addition, an open invitation was extended to members of the MLPA Initiative subscriber
list (2,376 people) to participate in the online survey. This open invitation subsequently
“went viral” as it was passed on to other potential participants through emails and website
postings.
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Table 2.
Distribution of contacts, respondents and interviewees ACROSS ARCHETYPES.
Archetype

Initial
ContactS

Internet
Respondents

TELEPhone
InterviewEES

Decision-Makers

10 (2.1%)

6 (1.2%)

1 (2.8%)

Resource Managers

37 (7.9%)

18 (3.5%)

4 (11.4%)

Policy Informers/Influencers

24 (5.2%)

12 (2.3%)

12 (34.3%)

Scientists

151 (32.4%)

80 (15.4%)

8 (22.9%)

Information Managers

9 (1.9%)

16 (3.1%)

2 (5.7%)

Educators

28 (6%)

21 (4%)

--

Stakeholders (TOTAL)

189 (40.6%)

308 (59.3%)

5 (14.3%)

Commercial Fishing

48 (10.3%)

30 (5.8%)

2 (5.7%)

Recreational Consumptive

39 (8.4%)

156 (30.1%)

--

Recreational
Non-Consumptive

14 (3%)

59 (11.4%)

--

ENGO

64 (13.7%)

46 (8.9%)

3 (8.6%)

Local Coastal Manager

15 (3.2%)

11 (2.1%)

--

Military

3 (.6%)

3 (0.6%)

--

Tribal

6 (1.3%)

3 (0.6%)

--

Citizens

NA

42 (8.1%)

--

Students

NA

6 (1.2%)

--

Miscellaneous

18 (3.9%)

10 (1.9%)

3 (8.6%)

Columns show initial (invited) contacts, final internet survey respondents, and telephone interviewees
within each archetype. Reported as number (percent) of contacts, respondents, and interviewees in
each category. ENGO: environmental non-governmental organization.

Internet Survey Approach
The diversity of the survey population posed several challenges. Developing a different survey
for each archetype was impractical. Moreover, it was important to avoid assumptions about
user expertise based exclusively on archetype. The solution was to incorporate a nested
approach in which answers to certain questions led to more detailed follow-up questions,
depending on the self-reported experience or interest of the respondent. The first question
in each nested set was referred to as a ‘gateway’ question, and the pool of respondents that
was shown subsequent nested questions was referred to as ‘eligible’ respondents.

Telephone Interview Approach
Telephone interviews focused on the same topic areas as the online survey, but the specific
content depended on the interests and experience of each interviewee. This approach
allowed the interviews to develop more nuanced information than the internet surveys and
explore areas of particular interest.
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Internet Survey Results
Of the 417 people on the contacts list who were invited to take the internet survey, 128
(30.7%) responded (Table 2). An additional 391 people responded via the open survey.
Although the survey design allowed separate analysis of responses to ‘invitational’ versus the
‘open’ survey, the data analysis below combines the two, because separate analyses did not
reveal informative differences.

Respondent Characteristics
The 519 people who took the internet survey can be characterized as follows:
• 221 people, or 42.6%, indicated that at least part of their job was related to either
establishment, management, or monitoring of MPAs or marine science, education, marine
resource use, policy or management.
•	More than half of respondents (282) indicated they had an interest in marine recreational
activities, such as fishing, diving, and tide pooling.
• The respondent population had good representation both of people with a professional
association related to MPA management or monitoring (42.6%) as well as of people with a
commercial or recreational interest in MPAs (54.3%).
• Respondents were distributed along the coast and in all MLPA regions, with the greatest
numbers in the San Francisco Bay area and Southern California, but there were also a few
inland participants (see Appendix 1).
Many respondents had multiple, and sometimes overlapping, roles that may affect their
interest in MPA monitoring data. Overall, the online survey appears to have reached a wide
variety of interests and affiliations. Possible gaps include people from local government and
from education/research institutions other than colleges and universities.
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Regional Interest
In response to questions about regional interest(s) – Central Coast, North Central Coast,
North Coast, San Francisco Bay, South Coast, or All of California – more than half of
respondents (52.2%) indicated that they were interested in All of California. South Coast was
selected by 42.9% of respondents, Central Coast by 23.2%, North Central Coast by 22.2%,
North Coast by 19.8%, and San Francisco Bay by 12.7%. This regional pattern is consistent
with the physical locations of survey respondents, as indicated by information they provided
on city and postal code and the internet protocol (IP) address data collected by the survey
software (Appendix 1).

Spatial Scale of Interest
When asked to indicate whether they were interested in accessing information about one
or more specific MPA(s), the MPAs within a study region, and/or the full statewide MPA
network, the majority selected the first option (Figure 1). Most archetypes followed the
pattern of the overall respondent pool.
This result suggests that users are interested in accessing information through a local portal,
even if their perspective ranges over a larger area. This finding is consistent with other UNA
results suggesting that many users would like the ability to click on a map and ‘drill down’
into more detailed information.
Figure 1.  
Interest in accessing MPA monitoring information at three different spatial
scales.

100%

80%

60%

40%

20%

0%

Scientist (75/80)
Recreational Consumptive (150/156)
Resource Manager (16/18)

Recreational non-Consumptive (54/59)
Commercial Fishing (27/30)

Educator (19/21)

ENGO (44/46)
Policy (11/12)
Information Manager (14/16)

Lines show percent of respondents in each archetype. Columns show mean percent of respondents
across all archetypes. Numbers in parentheses show number of people per archetype that answered
this question/total number that took the survey. 486 respondents selected at least one option. ENGO:
environmental non-governmental organization.
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Software Use
Users were asked about their experience with different types of software, because this may
influence how they will access and use the IMS. Most respondents (96.1%) selected at least
one option shown in Table 3. The three applications most frequently used by the survey
population were email, web-browsing, and word processing. Standard data processing
tools (database, spreadsheet, graphics) as well as image processing were the next most
frequently used applications, while specialized data analysis tools were used least frequently.
Prior software experience varied greatly among the survey respondents, and such variation
occurred across all archetypes.
Table 3.
Experience using different types of software applications.
Application

Never

Rarely

Sometimes

Frequently

Total

Email

0.2%

0.0%

2.2%

97.6%

454

Web-browser

1.1%

0.5%

5.9%

92.6%

443

Word processing

1.1%

4.1%

13.7%

81.1%

438

Spreadsheet

5.6%

12.8%

23.5%

58.1%

430

Database

8.6%

23.0%

32.3%

36.1%

421

Graphics
(Illustration, production)

9.9%

24.3%

32.0%

33.9%

416

Image processing

11.2%

26.0%

31.3%

31.5%

419

GIS

33.5%

29.6%

23.4%

13.5%

406

Statistical Software

38.6%

32.2%

17.9%

11.3%

407

Modeling Tools

45.8%

27.1%

17.9%

9.2%

402

Programming Languages

61.2%

20.8%

9.0%

9.0%

399

Reported as percent of eligible respondents that selected each option. The total number of eligible
respondents who selected at least one option was 499 of 519 (96.1%).

Information Content
Although separate planning processes led by the MPA Monitoring Enterprise will guide
decisions about what monitoring data are collected for the MPAs, the survey results may help
prioritize which information types the IMS makes available and how. Different data types
require different database management methods and may influence decisions about data
format and software.
Respondents were asked to rate the relative importance of different specific types or
categories of monitoring information on a scale ranging from essential to not needed.
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MPA Monitoring Information
Respondents were asked about their interest in monitoring information on: specific
ecosystem types (reflecting the MLPA goal of protecting ecosystems); groups of organisms
(consistent with the MLPA goal of protecting the full range of marine life); different human
uses of MPAs and surrounding waters; and other descriptive MPA information, such as
boundaries.
In evaluating the relative importance of information of specific ecosystem types (Figure 2),
more than a third of respondents rated each ecosystem type essential, while fewer than 6.4%
rated each not needed. Kelp beds was the ecosystem type most frequently rated essential.
Individual archetypes generally tracked the same pattern as the overall respondent pool.
Figure 2.
Interest in monitoring information on specific ecosystem types.
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80%
60%
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20%
0%

Beach

Essential

Submarine
Canyons

Deep
Rocky
Bottom

Very Useful

Deep Soft Estuaries
Bottom

Nice to Have

Kelp

Not Needed

Pelagic
Water
Column

Rocky
Intertidal

Soft
Bottom

Not Sure/Unanswered

Columns show percent of respondents across all archetypes that made each selection.
470 respondents selected at least one option.

When asked about their relative level of interest in information about different groups of
organisms, such as birds or fish, respondents expressed interest in all offered categories,
as shown in Figure 3. Information on fish was most frequently rated as essential. Again,
responses of individual archetypes generally tracked those of the overall survey population.
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Figure 3.
Interest in monitoring information on specific groups of organisms.

100%
80%
60%
40%
20%
0%

Birds
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Very Useful

Invertebrates

Nice to Have

MarineMammal

Not Needed

Plants/Algae

Not Sure/Unanswered

Columns show percent of respondents across all archetypes that made each selection. 467 respondents
selected at least one option.

When presented a similar question about the relative importance of information on various
human use activities (Figure 4), with the exception of marine transportation, more than
half of respondents rated each category essential or very useful. Expressed interests of the
various archetypes were consistent with expectations based on their likely concerns. For
example, 80% of commercial fishing stakeholders indicated information on commercial
fishing would be essential. However, respondents of all archetypes expressed interest in
information about certain uses, including aquaculture, commercial fishing, recreational
fishing, education and research, SCUBA diving, and recreational boating.

Figure 4.
Interest in monitoring information on human uses.  
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Columns show percent of respondents across all archetypes that made each selection. 467 respondents
selected at least one option.
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Other MPA Information
In considering various categories of descriptive information about MPAs (e.g., boundaries,
location, see Figure 5), more than two-thirds of respondents rated each category as essential,
and none indicated that these data were not needed. This pattern held for most archetypes,
with the exception of resource managers, fewer of whom assigned essential ratings to the
various categories of MPA-related information.
Figure 5.  
Interest in other descriptive information about the MPAs.  

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%
0%

Boundaries

Essential

Location

Very Useful

Type

Nice to Have
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Not Sure/Unanswered

Columns show percent of respondents across all archetypes that made each selection. 463 respondents
selected at least one option.

Relatively few respondents rated the various categories of publications and educational
materials shown in Table 4 as essential content for the IMS. The exception was Californiabased monitoring objectives and protocols, which more than half of the respondents
considered essential.
Table 4.  
Importance of providing publications about monitoring and educational resources.
Category

Essential

Very
Useful

Nice to
Have

Not
Needed

Not sure

California-based monitoring objectives & protocols

266 (58.3%)

121 (26.5%)

53 (11.4%)

8 (1.8%)

3 (0.7%)

Monitoring protocols from other states or countries

53 (11.6%)

132 (28.9%)

182 (39.9%)

65 (14.3%)

7 (1.5%)

General aquatic & marine monitoring concepts & theories

86 (18.9%)

148 (32.5%)

160 (35.1%)

42 (9.2%)

4 (0.9%)

Documents about MPAs in other states or countries

59 (12.9%)

134 (29.4%)

174 (38.2%)

66 (14.5%)

5 (1.1%)

Publications about Monitoring

Educational Resources
MPA science bibliography for students (K-12)

81 (18.1%)

111 (24.4%)

139 (31.1)

97 (21.7%)

13 (2.9%)

MPA laws/policies for students (K-12)

76 (17.0%)

109 (24.4%)

133 (29.8%)

105 (23.5%)

14 (3.1%)

Instructional DVDs

75 (16.8%)

119 (26.6%)

140 (31.3%)

90 (20.1%)

14 (3.1%)

Posters/brochures

73 (16.3%)

131 (29.3%)

129 (28.9%)

88 (19.7%)

12 (2.7%)

Teacher guides

84 (18.8%)

119 (26.6%)

124 (27.7%)

95 (21.3%)

14 (3.1%)

Reported as number (percent) of respondents that made each selection. Response rate for Publications About Monitoring was
87.9% (456 out of 519 selected at least one option); response rate for Educational Resources was 86.1% (447 selected at least one
option).
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Information Synthesis & Presentation
Respondents’ preferred levels of information synthesis (ranging from raw data to final
synthesis findings) and preferred synthesis presentation format (e.g., maps, graphs) have
important implications for how data will be processed, transformed, and/or presented. This
will inform the design of an information model for the IMS that describes the flow of data
from collection (raw data), through processing, summary, reporting, and final presentation.
The survey posed questions about synthesis level and format in a nested fashion, again asking
respondents to rate the specified options on a scale ranging from essential to not needed.

Synthesis Overview
481 respondents answered the gateway question asking which of five level(s) of information
synthesis they would like to access. Almost 80% selected each of the three products with
the highest level of information synthesis: information summaries, scientific reports, and
summary tables/graphics (Figure 6). Far fewer expressed interest in accessing database/
statistics or raw data. This pattern generally held across archetypes, with some variation. The
responses, and potential implications for the IMS, are discussed further below.
Figure 6.
Interest in different levels of information synthesis.  

	
  

Lines show percent of respondents in each archetype. Columns show mean percent of respondents
across all archetypes. Numbers in parentheses show number of people per archetype that answered
this question/total number that took the survey. 481 respondents selected at least one option. ENGO:
environmental non-governmental organization.
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Summary Tables & Graphics
Those who indicated an interest in summary tables/ graphics were asked to rate the different
formats shown in Table 5. More than half of the 405 eligible respondents rated each of the
presentation formats as essential or very useful, with the exception of videos, which were
rated essential or very useful by fewer than half and not needed by approximately 10% of
respondents. Comparison across archetypes showed all assigned an essential rank more
frequently to maps than they did to other formats.
Table 5.
Ranking of information or data summary presentation formats.
Summary Data
Presentation
Format

Essential

Very
Useful

Nice
to Have

Not
Needed

Not
Sure

Maps

70.0%

23.4%

3.9%

0.2%

0.7%

Graphs

47.1%

37.7%

11.4%

0.7%

1.0%

Tables

45.7%

32.8%

15.4%

1.5%

1.7%

Photos

23.8%

40.3%

29.0%

3.0%

1.0%

Videos

14.1%

29.0%

38.2%

10.2%

2.0%

Reported as percent of eligible respondents that made each selection. The total number of eligible
respondents selecting at least one option was 405/519 (78%).

Databases & Statistics
The 253 respondents who indicated an interest in accessing database/statistics, including
detailed data tables, statistical summaries, or compiled databases, were asked to rate the
relative importance of specific data formats (Table 6). Almost all indicated that both statistical
summaries and databases would be essential or very useful.
Table 6.
Importance of providing statistical summaries of data and databases.
Information
type

Essential

Very Useful

Nice to
Have

Not Needed

Not Sure

Statistical
Summaries

47.7%

44.3%

5.1%

0.0%

2.0%

Databases

43.1%

39.1%

13.8%

0.0%

2.0%

Reported as percent of eligible respondents that made each selection. The total number of eligible
respondents selecting at least one option was 253/519 (48.7%).

These results show that a significant audience exists for more detailed data (about half of
the survey respondents distributed across all archetypes). The decision to store all the data
in a consistent, normalized database to facilitate querying and statistical calculations has
implications for the database and infrastructure aspects of the IMS framework. Specifically,
centralized data management can be labor-intensive and costly, so alternative approaches for
facilitating access might be worth exploring (e.g., separate file download site, CDs provided
on request).
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Raw Data
The 142 people who expressed an interest in raw data in the initial gateway question were
asked about their preferred download method, file format, and metadata style. The intent
was to identify those respondents who would be doing their own data processing and
therefore would need raw data as well as data documentation. However, many eligible
respondents selected not sure in response to questions about downloading preferences and
other technical issues. This suggests that some want access to raw data for transparency, but
do not intend to download the data themselves.
Preferred download method will be relevant to database management and standardization
issues. The largest proportion of eligible respondents preferred a centralized, standardized
database. The second most frequently selected option was one that would allow users to
convert data to their own specifications, which is the most flexible and complex approach.
And the third ranking option was a distributed approach that would allow users to download
data files from original, potentially differing, sources that had well-documented data
standards. These results suggest that data standardization is important, but developing tools
or user-defined data standards is not necessary.
Eligible respondents were also asked whether they had experience downloading data in the
formats shown in Table 7. The majority indicated they had experience with spreadsheets and
text files. Fewer noted experience using databases and GIS formats.
Table 7.
Experience with download file formats.
Archetype
(number answered)

Text
Files

Citizens (7)

75.0%

Decision-Makers (1)

Spreadsheets

Databases

GIS
Format
37.5%

87.5%

75.0%

100.00%

100.0%

Educators (4)

75.0%

75.0%

25.0%

25.0%

ENGO (9)

77.8%

100.0%

77.8%

77.8%

Commercial Fishing (12)
Information Managers (3)
Local Coastal Managers (1)
Policy (1)

66.7%

58.3%

33.3%

41.7%

100.00%

100.0%

100.0%

100.0%

0.0%

100.0%

0.0%

100.0%

100.0%

100.0%

100.0%

100.0%

Don’t
Download

25.0%

Recreation Consumptive (44)

57.4%

70.2%

55.3%

27.7%

19.1%

Recreation Non-Consumptive (12)

76.9%

76.9%

53.8%

15.4%

15.4%

100.00%

100.0%

100.0%

50.0%

90.9%

90.9%

57.6%

51.5%

60.0%

Resource Managers (4)
Scientists (34)
Students (4)
Tribal (1)
All Respondents (137)

80.0%

80.0%

100.0%

100.0%

75.9%

83.2%

3.0%

60.0%
100.0%

59.9%

43.1%

10.9%

Reported as percent of eligible respondents that made each selection. The total number of eligible
respondents selecting at least one option was 137/142 (96.5%). ENGO: environmental nongovernmental organization.
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The final question about raw data sought eligible respondents’ opinions on metadata.
Respondents most frequently recommended standardized metadata, followed by detailed
methods in reports. Many people selected more than one or all of the options presented
for data documentation; this is consistent with comments from two stakeholders who
recommended including “all available” metadata.
These results are consistent with others in the UNA suggesting that certain respondents
believe that raw data should be available even though they do not intend to download
data and metadata. The reason appears to be ensuring transparency in the evaluation of
MPA condition and performance. One solution might be to provide access to raw data, but
not necessarily through a managed internet interface (e.g., via CD, or other external data
product). Most technical users’ needs for access to standardized data files (with normalized
units, etc.) and metadata could be fulfilled either by including a managed back-end database
component as part of the IMS or adopting and enforcing data standards among data
providers.

System Interactivity
The levels and types of interactivity desired by users will affect design choices about which
tools and utilities (applications) to integrate into the IMS. Respondents were asked to rate the
importance of specified options for IMS interactivity.

Data Analysis Tools
All survey respondents were asked whether the IMS should include online tools to explore
and analyze MPA monitoring data. Of the 382 people who answered this question, slightly
more than half indicated they would like exploration and analysis tools (explore in Figure 7),
the most complex level of system interactivity, or basic tools to browse and search for data
(browse).
Combined, about 75% of the people who answered the gateway question picked explore
and/or browse. Far fewer indicated that they thought online tools were unnecessary or
that they only need to download data. Interestingly, two-thirds of the resource managers
indicated that data analysis should be “left to the professionals.”
Follow-on questions, shown to those who selected explore or browse, examined their relative
interest in tools of varying levels of complexity (Figure 8). The results showed that basic
keyword search and mapping tools are perceived to be the most critical.
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Figure 7.
Interest in different levels of system interactivity.

	
  

Lines show percent of respondents in each archetype. Columns show mean percent of respondents
across all archetypes. Numbers in parentheses show number of people per archetype that answered
this question/total number that took the survey. 382 respondents selected at least one option. ENGO:
environmental non-governmental organization.

Figure 8.
Interest in specific tools for data visualization and analysis.
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Columns show percent of eligible respondents that made each selection. Of the 382 eligible
respondents, 287 selected at least one option.
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Communication & Collaboration Tools
All survey respondents were asked to rate various tools related to collaboration &
networking, meeting/conference information, and interactive education.
Among the Collaboration & Networking Tools shown in Figure 9, respondents most
frequently identified a searchable contact list of people involved in MPA monitoring as
essential. Despite the many good reviews of MarineMap3 gathered by the survey, only 26.6%
of eligible respondents identified decision support tools as essential. Social networking
options (wiki and blogs) were most frequently ranked nice to have, but also most frequently
ranked not needed.
Figure 9.
Interest in communication and networking tools.  
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Columns show percent of respondents that made each selection. 419 respondents selected at least one
option.

Among the various types of Meeting/Conference tools presented in the survey, half of
respondents rated public service announcements as essential (Figure 10). None of the other
types of tools was rated essential by more than a third of respondents. The educational
utilities (student question & answer; chat with a scientist) were among the communication
and collaboration options least frequently rated as essential (only blogs had a lower rating).
The responses concerning options for interactivity suggest that less complex analytical tools
are of greater interest to users than tools for enhancing communication and collaboration,
with the exception of public service announcements. More than three-quarters of the
respondents assigned an essential or very useful rating to tools for map overlays, keyword
search, summary statistics, basic charting, and announcements. Several communication tools
ranked higher, however, than the more complicated analysis tools.

MarineMap is a web-based decision support tool that has been used to support stakeholders’ design of potential
MPA networks during the MLPA Initiative process. See www.marinemap.org.

3
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Figure 10.
Interest in meeting and conference support tools (left of line) and
educational utilities (right of line).

	
  

Columns show percent of respondents that made each selection. 427 respondents selected at least
one option.

These findings suggest that care should be taken in selecting utilities for the IMS. A
utility to search for information, either through a map or keywords, is the most critical
function. Additional data analysis or communication tools can be added after weighing the
development costs against the benefits for various audiences.

Human-Computer Interface
The UNA explored several issues with respondents that could inform design of the IMS user
interface including: opinions of existing websites; options to facilitate users who rely on
languages other than English or have disabilities; and the devices most often used to access
the internet.

Website Reviews & Experiences
The survey asked respondents to rate certain characteristics and provide comments on
existing websites, either ones they routinely use or ones they selected from a list provided
by the survey. 158 survey respondents opted to review one or more websites. The survey
also asked respondents to rate certain problems related to website design or information
access. The rating options ranged from bothersome (least negative), to annoying, irksome,
and finally prohibitive (i.e., that this issue would make them exit the site).
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In evaluating aspects of website design, respondents assigned the highest negative rating to
sites that are too slow to load, with almost half assigning a prohibitive rank to this quality
(Figure 11).
Figure 11.
Rating of website design problems from least negative (bothersome) to most
negative (prohibitive – triggers leaving the site).

	
  

Columns show percent of respondents that made each selection. 406 respondents selected at least one
option.

The first three site problems – disorganized, excessive use of gadgets, or poor site navigation
– were considered either irksome or prohibitive by about two-thirds of respondents. The
problem of a site being too busy, with too many options, was least negative. These results
suggest that if the IMS applications selected to retrieve and display data are slow, almost half
of the audience will exit in frustration.
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In considering information access, respondents most frequently assigned a prohibitive
rating to lack of useful data (see Figure 12). Data unavailable or disorganized data, lack of
documentation, or absence of ways to select data were most often rated as irksome.
These results suggest that, if the IMS provides data, it will need to enable efficient data
retrieval and to inform the user about which data are available (scale, attributes) and how
the user is filtering the data through selection criteria.
Figure 12.
Rating of website information access problems from least negative (bothersome) to most negative (prohibitive – triggers leaving the site).  

	
  

Columns show percent of respondents that made each selection. 406 respondents selected at least one
option.

Devices
All respondents were asked how they customarily access the internet. Of the 432 who
responded, most use desktop computers in their homes or offices, and slightly more than
half also use laptops. A much smaller number use a mobile device (13.4%) or a publicly
available computer (9.9%). Individual archetypes generally mirrored the larger survey
population in terms of their use of mobile, hand-held devices.
The survey specifically solicited comments on needs for information formatted for a mobile
application. This question generated 53 responses, about half from recreational consumptive
stakeholders (47%) who said they want MPA-related information (boundaries, regulations,
enforcement information) for use by GPS, navigational software, and electronic charts.
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Website Accessibility: Language & Disability Options
Moderate support appears to exist for the IMS to support languages other than English and
users with disabilities, based on responses to questions about each feature. Both therefore
merit consideration in subsequent phases of the IMS development, although they will affect
site design and maintenance costs. Also, the ultimate institutional home chosen for the IMS
may have requirements for optimizing website access. This is true, for example, of websites
managed by the State of California.

Institutional Considerations
The final portion of the survey sought to identify potential data-sharing relationships, the
availability and compatibility of existing data systems, and other advantages or roadblocks
to data sharing and system integration. This section subdivided respondents into those
who consider themselves potential collectors of MPA monitoring information or of related
information.
Among the 240 respondents who participated in this survey section, more than half indicated
they were unaware of and/or were not responsible for any data-sharing issues (140 people).
About 15% specified that they would need to have a signed agreement to engage in data
sharing, while 9% anticipated there would be firewalls or other forms of access restrictions.
Individual comments raised concerns about shielding data on cultural resources, delaying
release of data collected by graduate students, and the need for non-disclosure agreements
for certain types of sensitive or confidential information.
Sixty-seven respondents indicated they or their institutions would be willing to share data
from existing information management systems. The majority (78.3%) would be interested
in having their sites linked to the IMS. Many also would be willing to send updates of their
data (58.3%), serve as data nodes to a distributed system (36.7%), and/or add metadata
links of MPA monitoring data on their websites (30%). In total, 43 different institutions were
represented by these responses, constituting a large range of potential partners for the IMS.
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Telephone Interview Results
Between April 23 and June 1, 2009, Exa conducted telephone interviews of 35 people
who fell into a spectrum of different archetypes. The purpose was to deepen and enrich
understanding derived from the online survey. Many interviewees were asked to make
generalizations about the larger pool of potential IMS users, in addition to providing their
individual opinions.

Target Audience
Thirty interviewees expressed an opinion about the target audiences for the IMS.
Descriptions fell into five general groups:
1.	Decision-makers
2. Resource managers
3. Scientists
4. Stakeholders
5.	General public
Similar numbers of interviewees identified each of the above as a potentially important
audience. However, the relative priority assigned to each audience varied greatly among
interviewees. This inconsistency provides no clear guidance for setting priorities among the
potential IMS audiences.

Information Content
Twenty-eight interviewees provided an opinion about the desired or critical information
content of the system. The most consistent feedback (21 people) expressed the need
for a highly synthesized metric, or simple graphical method, for representing the MPA
effectiveness. Among those identifying this need, more than half (11) said that highly
synthesized results would be of no use (or worse, of potential misuse) without information
about the context for those results. By “context,” most appeared to mean pairing summary
metrics with information about the original monitoring goals.
The timing and frequency of information release was a common theme. Suggestions ranged
from providing infrequent updates based on the time required to detect change in the
marine system to regular updating of information on monitoring activities. Nine interviewees
anticipated user needs for access to the MPA monitoring information will be infrequent (e.g.,
every five years) and episodic.
Twenty-two interviewees commented on the spatial scale of reporting. Almost all said results
should be presented at a statewide scale to inform pending decisions about adaptively
managing the MPA network. Many (16) indicated that all monitoring scales were important.
Those who said it would be important for the IMS to present local MPA results emphasized
that many stakeholders have local interests.
Overall, the interviews suggest that MPA monitoring results should be presented within the
context of the MPA goals and objectives, at relevant spatial scales, and with appropriate
temporal frequency. Also, more frequent information on monitoring activities could keep
users apprised of progress during periods when new data and results are not yet available.
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Information Synthesis & Presentation
Twenty-nine interviewees had clear opinions about preferred synthesis level. Consistent
with the internet survey, 22 said that synthesis results and/or summary reports (e.g., annual
reports) were the most important level and should be the primary product of the system
(Table 8). Descriptions of how to structure this synthesis included: “report card”, “snapshot”,
“yes/no”, “grades/colors/single metric”, “summary report”, and “vital signs.” Only one
interviewee mentioned concerns about the site providing synthesized information because of
potential errors or misinterpretation of rolled-up information. Eleven interviewees said error
or uncertainty estimates should accompany synthesized information, in the form of error
bars, disclaimers, or other context information.
Table 8.
Importance of providing information at different levels of synthesis.
Priority Rank

Summary Reports/
Synthesis

Raw Data

Summary Data

Important

22

17

6

Lower Priority

0

1

2

Not Needed

1

4

0

Reported as number of interviewees that mentioned and specified the priorities for different levels.

Many interviewees also said that users should have access to the raw monitoring data. A
common theme was that that this need arises from the requirement for transparency in
public processes like California’s designation of MPAs. Access to raw data, however, did not
necessarily equate to providing the data over a website; some interviewees suggested CDs or
report appendices, for example, would suffice.
Interestingly, a few interviewees (4) specifically said raw data are not needed (Table 8). Their
various rationales included: concerns about misinterpretation; potential restrictions on data
release; the need to delay release prior to publication; the belief that raw data should be
shared only among scientists; and a general opinion that it would only be appropriate for
the site to serve highly synthesized information. In addition, five interviewees mentioned
concerns about releasing sensitive or confidential data.
Interviewees most commonly mentioned mapping as a desired method of data visualization,
specifically a map on which the user can pick a region or an MPA and see the monitoring
results for that place. Twelve said that summary information should be provided in a graphic
or other visual presentation; six mentioned the importance of graphs or charts in particular.
A few (6) suggested that the system should provide “tiered” information access that includes
multiple levels of data synthesis, starting with the most synthesized, and then allows the
user to “drill down” through progressively greater levels of detail, depending on his or her
interests.
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Managing or Serving Raw Data
Interviewees who demonstrated knowledge of managing detailed data or serving raw data
were encouraged to further explore the following issues.
• Centralized vs. distributed data management
The relative benefits of these two approaches were divided among the seven interviewees
who expressed opinions. Cited advantages of a centralized system included better data
control, reduced duplication, and better integration with existing state infrastructure.
Advantages of the distributed system were retention of source data ownership by data
producers, and improved facilitation of QA/QC and system updates or modifications. Some
suggested that, in a distributed system, the MPA Monitoring Enterprise might serve as a
“switchboard” or “clearinghouse.”
• Standards
Nine interviewees mentioned the need for data standards, such as database tables,
database fields, templates for data contributors, file formats, data communication
protocols, and species taxonomy codes. Two suggested coordinating standards with
existing monitoring programs and database managers, and four recommended adopting
existing database standards rather than creating new ones. One interviewee felt strongly
that the system should adhere to all California Department of Fish and Game system
standards, given that the Department is the agency with statutory responsibility under the
MLPA for managing the MPAs.
• Metadata & Quality Assurance/Quality Control (QA/QC) Protocols
Eight interviewees mentioned the need for metadata and metadata standards; three
recommended putting all metadata on the site, even if the source data were not available
for download. Five mentioned the need for QA/QC protocols.
The interview results concerning desired levels of information synthesis and types of
presentation suggest that users desire both highly synthesized monitoring results and
raw data. Information syntheses should include estimates of uncertainty. Relatively
few interviewees cautioned against serving raw data; however, less expensive delivery
approaches (e.g., CDs) might be worth exploring because of the limited audience. Numerous
interviewees suggested establishing a map interface for viewing summary data. Relatively
little interest appeared to exist in mid-level data summaries.
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System Interactivity
Twenty-two interviewees provided advice on system interactivity. Responses were
categorized into four levels of interactivity, in increasing order of complexity: (1) static (no
tools); (2) data download; (3) interactive query and view; and (4) complex analysis or decision
support tools.
Interviewees’ opinions were divided on this issue, with some supporting each of the
first three interactivity levels. Fifteen said the site should support limited capabilities for
interactively viewing and querying the data (level 3 above). In contrast, nine said that
report links or other static presentations (level 1) would be sufficient, and that developing
data access or visualization tools is not the best use of limited resources. Ten interviewees
suggested that data download capability would be useful (level 2), although two specifically
recommended against allowing data downloads.
Interest in complex on-line analysis or decision support tools (level 4) was low, with only one
person identifying this as an important need. Interviewees generally expected that people
who need analytical capabilities would prefer to use their own tools and software.
Two interviewees suggested that the MPA Monitoring Enterprise should establish targeted
partnerships and relationships with specific clients to develop customized tools and data
syntheses. Finally, two interviewees suggested that the IMS could facilitate partnerships and
communication by hosting intuitive data submittal tools (e.g., eBird4 ) that allow input from
citizen monitoring groups and/or the fishing community.

Collaborative Functions
Opinions were mixed among the ten interviewees who discussed collaborative functions.
Six said that social networking tools such as blogs, discussion boards, and wikis were either
unnecessary or inappropriate. However, four others advised giving high priority to newer
technologies that attract younger users, such as blogs. Only three commented on whether
the website should support collaboration among scientists, with two favoring and one
opposing this function.

Education & Outreach
Thirteen interviewees said the website should be interesting and accessible to the general
public and the education community in order to expand public understanding and overall
support for MPA monitoring. However, the majority (9) said that web-based utilities (e.g.,
FAQs, educational materials) were not required, and that any educational component must
avoid advocacy to ensure the site’s credibility and balance. Three suggested establishing
links to existing materials or partnerships with appropriate entities to avoid the expense of
developing good educational materials.

eBird is a Cornell Lab of Ornithology and National Audubon Society real-time, online checklist program for the birding
community to report and access information about birds. See http://ebird.org.

4
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Human-Computer Interface
All interviewees were asked what characteristics make a website effective versus ineffective
or well- versus poorly-designed.

Website Design
Opinions of the 12 interviewees who provided advice on website design fell into two camps:
• Simple, monitoring results only
Static website with limited information, updated only when new reports are available.
Support for this streamlined model came from those most concerned about the effective
use of resources and recommending a limited role for the IMS.
• Multi-faceted, phased site
A more complex site, starting with basic information summarizing the monitoring
activities, then building up to reporting more complex data syntheses and mapping results.
Support came from those most interested in engaging the potential user audience or who
had deeper knowledge about website-based information management.
All interviewees who spoke to this issue agreed that site design is critical to encourage use.
“Simple” was the most common design term, although it meant different things to different
people. Three equated “simple” with “cost-effective” – and suggested a scaled-down site with
limited interactivity. Six meant clear, well organized, intuitive, or useful for the layperson.
Three said the site should avoid using jargon, acronyms, or “talking down” to the audience.

Reviews of Existing Websites
Twenty-three interviewees described previous experiences with existing websites.
Interviewees generally reported positive experiences with MarineMap, Google Ocean,
and PISCO5 websites, describing these sites as well designed and easy to use. They found
MarineMap useful, in particular, because it provides easy access to multiple data layers.
Interviewees had mixed opinions about CalCOFI6 and IOOS7 websites, citing, on the positive
side, data depth and quality, but, on the negative side, difficulties with data search and
downloads. Although interviewees said RecFIN(8) is a source of much useful information, all
users, including experienced ones, had difficulty correctly finding and extracting information.
Feedback on state-based websites also was mixed in terms of user-friendliness and
information usefulness.
These results are consistent with those of the internet survey. A well-designed site will ensure
that, if data are served, the user can easily identify the data they want and understand what
data they are receiving (i.e., raw or summary data). Processing speed is important, and overuse of scientific jargon should be avoided. Finally, the feedback on California agency sites
will be important if the architecture of the IMS is integrated at some level with state agency
information and/or hosting.

5
The Partnership for Interdisciplinary Studies of Coastal Oceans, see www.piscoweb.org. 6California Cooperative
Oceanic Fisheries Investigation, see www.calcofi.org. 7Integrated Ocean Observing System, for example the Central
and Northern California and the Southern California Coastal Ocean Observing Systems (CeNCOOS, www.cencoos.org
and SCCOOS, www.sccoos.org, respectively). 8Recreational Fishery Information Network, see www.recfin.org.

Telephone Interview Results  |  29

MPA Monitoring IMS User Needs Assessment – In Brief

Client Device
Nine interviewees provided input on the question of access to the site using a hand-held
mobile device (e.g., smart phones). Only two suggested that information served to a mobile
hand-held device would be useful. Five said they had no use for data sent to their phones,
while two others suggested younger users might desire this function.

Institutional Considerations
The institutional home for the IMS will affect the system’s architecture and system design
and was commented on by 19 interviewees. Seven said the IMS must be maintained at an
“independent” or “neutral” location; three specifically mentioned the MPA Monitoring
Enterprise (Table 9).
Table 9.
Preferred institutional home for the IMS.
Preferred Institutional Home

Number of Mentions+

State Agency++

5

Independent/Neutral (including Monitoring Enterprise)

7

University

3

Monitoring Enterprise

3

Not State

7

Not University

2

Mixed Opinion

3

+ Many interviewees identified several options. ++ Most commonly California Department of Fish and
Game. Reported as number of times each option was mentioned. Table based on 19 interviewees.

Opinions varied widely when interviewees were queried about whether the system should
be housed within a California state agency. Five thought this would be the logical place for
hosting the IMS, rather than a university or an independent site. Identified advantages of
state-controlled sites included potential longevity, an existing infrastructure, and available
data standards. Three other interviewees, in contrast, expressed concerns that inflexible
agency processes would hinder information dissemination and website development. They
anticipated that an independent entity, such as the MPA Monitoring Enterprise, would be
more nimble and responsive to user needs and potentially perceived by some stakeholders as
more forthcoming and trustworthy. Similar concerns about trust and data access were raised
about locating the IMS within a university.

30 | Telephone Interview Results

MPA Monitoring IMS User Needs Assessment – In Brief

Synthesis of Key Findings
The two critical next steps in developing the IMS will be prioritizing audiences and their
needs and translating user needs into system specifications. This section synthesizes the UNA
results and describes their implications for these two tasks.

Audience as System Driver:
User Personas
The UNA started by using the archetype convention to group users according to their
association with, or interest in, MPAs. However, the results revealed several limitations to
using archetype as the sole tool for prioritizing audiences. First, the potential audience for
the IMS is broad and diverse. However, because the IMS does not yet exist, it is impossible to
know whether the survey pool of archetypes reflects the actual population of future users.
Second, the UNA revealed considerable variation within each archetype in terms of needs,
preferences, and opinions. The initial assumption that individuals in a given archetype would
have similar needs was not supported by the results. Finally, great variation occurred within
each archetype. No person is exclusively defined by his or her job or choice of recreation.
Thus, identification by archetype is a useful but blunt tool for classifying and prioritizing IMS
audiences. An alternative approach that avoids the above shortcomings is to define a limited
set of ‘user personas’ (Box 2).

Box 2. User Personas Approach

Classification of a potential IMS user according to his or her information use habits and
preferences. This classification is independent of the individual’s role with, or interest
in, marine protected areas. User personas are idealized categories of users that help
the IMS design match the end-users’ actual needs and preferences. The purpose of the
user personas is to identify and characterize meaningful patterns in what IMS users want
from, and how they wish to interact with, the IMS, in order to inform IMS design.

Exa developed a set of potential user personas for the IMS based on two UNA topics –
information synthesis and system interactivity – because each will strongly influence the
IMS design. The analysis did not include UNA results related to content or human-computer
interaction, because neither drives major design decisions. It also did not include results
related to institutional home. Although this issue will greatly affect the IMS infrastructure, no
decision has yet been made about institutional home. Many factors in addition to the UNA
results will of course inform this choice.
Two indices were developed to categorize the UNA participants according to their needs,
related to synthesis and interactivity (Table 10). Information provided by 428 internet survey
respondents and 15 telephone interviewees could be analyzed and assigned a value for each
index.
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Table 10.
System interactivity and information synthesis indices developed to categorize respondents into user personas.
Survey Topic

Level

User Persona Index Description

Interactivity

1
2
3
4

No tools and/or some basic keyword search or social networking tools
Tools to search for and/or download data of primary interest
Tools to display and analyze data online
All levels of tools and utilities

Synthesis

1
2
3
4

Highly synthesized information only
Summary data and information products
Raw data or detailed database, and/or scientific reports
All levels of data synthesis

Figure 13 shows the relative number of UNA participants that falls within each of the 16
possible combinations of the four levels of the synthesis and interactivity indices. Those
combinations representing more than 20 individuals were color-coded and combined into
four user personas that share similar attributes. Table 11 summarizes the attributes for each
color-coded user persona and the number of respondents and interviewees that fell into
each of the 16 potential combinations.
Figure 13.
User persona assignments.

	
  

Two indices were developed to categorize respondents according to their desired levels of information
synthesis and system interactivity. Circle sizes show the relative numbers of respondents categorized
into each of the 16 possible synthesis/interactivity index intersections. Color-coding combines the most
common index intersections into four user personas, characterized by similar attributes. Based on 443
respondents. See also Table 11.
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Table 11.
User persona descriptions and occurrence
in respondent pool.  

4-4

All levels of data should be accessible, high

41

5

17

17

8

8

61

6

67

7

7

22

22

5

5

60

60

5

5

59

59

15.1

5.0

13.5

13.3

interest in interactive tools

Total

428

15

443

Four user personas were defined based on the most commonly occurring intersecting values of
indices reflecting respondents’ desired levels of information synthesis and system interactivity. Index
intersections with more than 20 total respondents, including internet survey respondents and telephone
interviewees, were included in one of the four personas, which group respondents with similar
preferences as described above.

User Persona Descriptions
The discussion that follows builds out the user personas and describes their likely needs and
preferences.
• Keep it Simple (yellow) – The Keep It Simple persona includes 89 internet survey
respondents and 4 telephone interviewees. This persona advocates a streamlined, costeffective IMS that contains mostly static downloads of synthesis reports and findings.
Members do not support including interactive data access and viewing tools, although
basic communication functions (meetings, announcements, social networking tools) could
be important to some. This group includes people who just want highly synthesized data
or reports as well as many who would also like more detailed summary data tables, maps,
and other pre-created information products.
• Just the Data (light brown) – Sixty-six internet survey respondents and five telephone
interviewees fall into the Just the Data category. This user persona is most interested
in finding and getting access to raw data, databases, and summary data, and is less
interested in highly synthesized information or online tools to interact with the data. The
Just the Data persona typically has opinions about data standards, use of metadata, and
download formats.
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• Explore the Conclusions (green) – The Explore the Conclusions category is the largest in
terms of the number of individuals, consisting of 121 internet survey respondents and 6
telephone interviewees. This group combines those who want tools to view and analyze
information with those who rank all functionality high (including searching, download,
social networking, etc.). The common element is an interest in summary information,
rather than raw data, detailed data tables, or databases. This persona wants diverse online
tools to view, search for, map, ask questions, and otherwise interact with the information.
• Maximum Access (purple) – The Maximum Access persona consists of 81 internet survey
respondents and no telephone interviewees. This persona wants to ensure that all levels
of data are accessible, and is least discriminating in choices of online tools for interacting
with the data. This group wants transparency in the development of monitoring
information and access to the data.
Table 12 summarizes the distribution of UNA participants according to user persona and
to archetype. No obvious relationship appears to exist between these two variables. Each
persona included individuals from most archetypes, and most archetypes fell into two or
more personas.

Archetype

Keep it Simple

Just the Data

Explore the
Conclusions

Maximum
Access

Other

Total

Table 12.
Numbers of respondents by archetype in each user persona.

Recreational Consumptive

29

7

37

28

24

125

Scientist

7

27

22

11

15

82

ENGO

13

5

17

9

3

47

Recreational Non-Consumptive

12

7

9

9

7

44

Commercial Fishing

2

3

3

8

6

22

Resource Manager

6

4

4

2

3

19

Educator

4

3

8

2

1

18

Information Manager

1

4

4

2

4

15

Policy

0

4

6

1

1

12

Decision-Maker

1

1

2

1

0

5

Military

0

0

1

0

1

2

Tribal

0

1

1

0

0

2

Local Coastal Manager

5

1

1

1

0

8

Citizen

9

3

7

5

4

28

Student

1

1

1

2

1

6

Miscellaneous
Total

3

0

4

0

1

8

93

71

127

81

71

443

Numbers shown are totals of internet survey respondents and telephone interviewees.
ENGO: environmental non-governmental organization.
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Implications of the User Personas for IMS Design
The user persona matrix (Figure 13) illuminates several potential approaches for prioritizing
user groups. For example, the cost of developing and managing an IMS that satisfies the
needs of each persona increases from the lower left of the matrix (Keep it Simple; Figure 13)
to the upper right (Maximum Access). A ‘least cost’ approach might therefore be a simple,
streamlined site. In contrast, prioritization by numbers of users would result in designing the
IMS for the Explore the Conclusions persona.
However, such approaches are overly simplistic. Considering archetypes in combination
with the user personas may be important in some cases. For example, decision-makers
were underrepresented in the UNA results, but are a critical audience for the IMS. Also, user
personas tell us what people need, but they do not necessarily specify how best to meet
these needs. The Maximum Access persona, for example, is potentially associated with the
highest cost. But, to the extent that a desire for transparency drives stated needs for raw data
access, as opposed to a widespread desire to frequently download data, more cost-effective
design options may exist (e.g., separate file transfer sites, provision of CDs on request).
Exa considers the best approach for the MPA Monitoring Enterprise is to thoughtfully apply
the user persona results to design the IMS in a tiered, modular fashion. Specific functionality
should be narrowly defined and implemented for specific likely users at different points
along the path of the IMS development. For example, in the initial phases of monitoring
data collection, the site could be designed for access by the Just the Data persona, as well as
providing summary ‘what’s going on’ information on the front page.
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Implications for the IMS Framework
The next step in developing the IMS will involve applying the UNA results to specific choices
in the IMS design. Exa structured the UNA so that the results can directly inform specific
elements of the IMS framework shown in Table 13. Table 14 summarizes the linkages
between the UNA and the IMS framework described below.
Table 13.
Elements of the future ims TO BE INFORMED BY UNA RESULTS.
Element

Description

Example Issues

Model of the way the IMS is
set up; where the database,
interface, and applications are
stored, and communication
pathways between these
elements.

File server vs. client server
Centralized vs. distributed and distribution
components (residence of database/apps)
Role of the Monitoring Enterprise (interface,
database and/or applications)
Proprietary vs. open source

Components

Software; hardware;
networking.

Web server and middleware options
External data products (e.g., CDs)

Modules

System functionality grouping;
applications; modular design
issues.

Modular phasing
Use of commercial applications, partnering
Program code and browser standards

Interface

Website design and logic;
graphical user interface.

User tiers (levels of entry)
Language and/or disability compliance

Database

Organization, standards, and
protocols that are used to store
and serve data.

Relational vs. GIS/Geodatabase
Date and metadata standards and codes
Templates
Archiving and long-term maintenance

Architecture

+

+ Note that the system will be internet-based.

36 | Synthesis of Key Findings

MPA Monitoring IMS User Needs Assessment – In Brief
Table 14.
Relationships between user needs assessment survey topics and elements of
the future IMS framework.
UNA Topic

IMS Framework Element

Information Content
Preferences for certain monitoring information and related
information

Database (1)

Synthesis:  Level 1
Summaries, reports for non-specialists, key findings, or scientific
monitoring reports

Interface (1)
Database and/or Modules (2)

Synthesis:  Level 2
Summary information products, including tables, graphs, maps,
photographs, & video

Components (1)
Interface (2)
Architecture (2)
Database (2)

Synthesis:  Level 3
Detailed tables of data, statistical summaries, compiled databases

Architecture (1)
Database (1)
Components (2)

Synthesis:  Level 4
Raw data, download formats, metadata

Components (1)
Database (2)

Interactivity:  Level 1
No tools or limited tools

Interface (1)
Architecture (1)

Interactivity:  Level 2
Basic search tool, query and download reports and/or datasets

Modules (1)
Interface (2)
Database (2)

Interactivity:  Level 3
Visualization and display tools, including mapping of results,
generating charts or tables in real-time through on-line queries

Modules (1)
Interface (2)
Database (2)

Interactivity:  Level 4
Detailed analysis or decision support tools that require accessing
many different layers and/or types of information

Modules

Human-Computer Interface
User experience and preferences; how they interact with the internet;
ease of use of a site, including physical or cultural barriers

Interface (1)
Modules (1)

Institutional Context
Organizational issues that will affect how the website will be run and
maintained, including partnerships & data-sharing agreements

Architecture (1)

Framework elements are labeled as primary (1) or secondary (2).
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Information Content
The core content that the website must have is information related to whether the MPAs
are effective and/or are achieving the goals set out for them under the MLPA. Separate
monitoring planning processes, led by the MPA Monitoring Enterprise, will determine the
actual content of the monitoring information, which, in turn, will affect data management
choices. But the UNA results provide some clear guidance about other database issues.
Specifically, whatever information is included, it must be tagged, documented, linked, or
otherwise interlocked with “context” that is understandable to lay audiences. This context
could take many forms: variability (spatial, temporal) and error; paired objectives and
findings; or a primer that explains the information being reported. Metadata will fulfill this
need only if the metadata qualify and explain the data in a jargon-free manner. Finally,
explanatory information should document why certain monitoring data were collected or
excluded.

Synthesis Level
The level of information synthesis provided by the IMS will affect several aspects of the IMS
framework (Table 14). This discussion explains the implications of each of the four synthesis
levels developed for the user persona analyses (Table 10). These different levels are not
mutually exclusive design choices. The IMS could combine two or more, depending on how
priority is assigned to various audiences’ needs.
• Synthesis Level 1 (highly synthesized information) – Clear and concise syntheses of
monitoring results will be essential for the majority of users. Suggested formats include
program reports and clear and graphic status indicators variously described as a report
card, red light/green light, dashboard, snapshot, yes/no, and vital signs. Unless a desire
exists to automatically calculate such summary metrics, they will need to be developed
outside of the IMS environment. A well-designed user interface will be key for enabling
users to find the highly synthesized information quickly and to understand the meaning
and context of these results. Therefore, implementation of this synthesis level will require
the services of a creative, intuitive website designer. It also would be useful to include a
bibliographic search capability to assist users in locating relevant reports.
• Synthesis Level 2 (summary data and information products) – The majority of
participants in the UNA expressed a need for summary data products, and all of the
user personas, except for Just the Data, would want such summaries. This synthesis
level requires software and/or applications to create information views on demand, as
well as some level of interactivity. The summary function of greatest interest across all
archetypes is the ability to view MPA monitoring information via a map interface, as well
as to “drill down” into this interface to find more specific results (e.g., for specific MPAs).
The IMS map options are numerous and range from free, open source solutions to highend commercial software. All would require support of information managers skilled in
providing access to spatial data. The level of detail behind the map – and whether the
information comes from an actively managed database or from a fixed summary data
set catered to map viewing (a hybrid approach) – will determine how costly it will be to
manage information access through a map interface.
• Synthesis Level 3 (raw data, detailed database, scientific reports) – In order for the IMS
to offer standardized data tables, statistical summaries, and/or databases, the data will
need to be stored in a consistent, normalized database or in related databases served
at distributed nodes. Such data standardization would facilitate querying, statistical

38 | Synthesis of Key Findings

MPA Monitoring IMS User Needs Assessment – In Brief

calculations, and analysis by creating consistent fields (e.g., chemical or biological names),
sample design elements (e.g., spatial compositing, replicates), and units (e.g., coordinate
systems, units of measure). About half of the internet survey respondents indicated
interest in this level of information synthesis. It is associated with the Just the Data user
persona and would require a relatively significant investment in data management to
ensure information quality and consistency. Decisions about whether to standardize the
MPA monitoring data, and whether this should occur through a standardized database
or enforcing data standards across distributed nodes, should be based on the anticipated
analytical needs of the MPA Monitoring Enterprise. For example, regular analysis of a
subset of monitoring data to assess MPA performance metrics would be most efficiently
accomplished with centralized management of the required data. Another approach
might be for the MPA Monitoring Enterprise to serve as a ‘clearinghouse’ that points to
distributed information sources, but enforcement of the data standards required for this
architecture to work well can be difficult.
• Synthesis Level 4 (all levels of data synthesis) –Needs for raw data expressed by
participants in the internet survey and telephone interviews appear to reflect, in part,
a desire for transparency rather than a functional analytical need. This synthesis level is
most closely associated with the Maximum Access user persona. One solution may be to
provide access to raw data sets through other means, such as CDs or a file transfer (ftp)
site, by request. Including metadata and documentation that describes the context of the
raw data will be important.

Interactivity
Decisions about the level and type of website interactivity will have equally important
implications for several elements of the IMS framework (Table 15). The following discussion
is organized around the four levels of interactivity developed for the user persona analysis
(Table 10).
• Interactivity Level 1 (no tools and/or basic keyword search or social networking) – This
level, characterized by no or only limited online tools, is best represented by those in the
Keep it Simple user persona. Although 40% of internet survey respondents indicated that
they thought online tools were unnecessary, approximately a third of these same people
said they were interested in certain tools, especially search and mapping functions. Some
also commented about the usefulness of Google Earth or MarineMap. Several telephone
interviewees said that complex tools would be perceived as a waste of limited resources,
suggesting that cost-effectiveness may drive recommendations to keep it simple, rather
than concerns that tools are actually unnecessary or undesirable. Still, the results indicate
that the model of a static site is one option that should be considered.
• Interactivity Level 2 (tools to search for and/or download data) – Only a minority of
participants in the UNA, largely scientists and information managers, said they would need
to download data for their own analyses. Individuals in the Just the Data user persona are
most interested in this level of interactivity. The code necessary to allow data downloads
is straightforward. However, designing query functions to allow searching and filtering
data is critical, because a poorly designed data query interface is one of the more common
complaints about data access websites. Accomplishing this level of interactivity would
require: intuitive, effective site design; an effective data download module; and logical
database design and management to facilitate querying.
• Interactivity Level 3 (tools for data display and online analysis) – More than half of
the internet survey respondents expressed an interest in various browsing and data
exploration tools. Map overlay capabilities and keyword searches, in particular, were
identified repeatedly as desirable. Some telephone interviewees asserted that the entire
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purpose of MPA monitoring would be defeated if users cannot access the information.
The Explore the Conclusions user persona is most interested in this level of interactivity.
The UNA clearly indicates that the most commonly cited tools (maps and keyword search)
should be among the first functions developed for the IMS. Mapping options are discussed
above. Keyword search capability is a basic website analytical tool that could be easily
catered for the IMS (assuming key words are integrated into the database design). A
possible criterion for choosing among other tools might be to only include targeted costeffective tools and utilities that very effectively support expressed user needs.
• Interactivity Level 4 (all levels of tools and utilities) – Neither the internet survey nor the
telephone interviews revealed much support for high-end data analysis, decision-support,
or visualization tools. Moreover, some UNA participants expressed concern that overly
complex tools would indicate poor use of limited resources. Tools for targeted purposes,
however, had some support, especially among those familiar with MarineMap and public
agency staff who anticipate a future need for tools to support adaptive management
decisions about the state MPA network. One approach might be to develop tools for
specific clients that fund or share costs. As more, highly intuitive, data visualization tools
become available and implementation costs drop, they might be adopted on a case-bycase to satisfy well-documented needs.

Human-Computer Interface
A well designed website interface will be essential. The UNA results suggest that the biggest
shortcomings of similar websites are slow information retrieval and difficulty finding and
downloading data. Thus good site design and efficient programming will be important,
and one of the most critical decisions will be the choice of internet designer, platform, and
processes. The interviews suggested two design models: a) a static model, with monitoring
results only, updated when new reports are available; and b) a multi-faceted, phased model
starting with basic information on ongoing monitoring activities and building to more
complex data synthesis and mapping results. A phased approach has many benefits; in
particular it will enable sequential prioritization and implementation of data, functions, and
other IMS features as the monitoring programs proceed. Also, a site that is progressively
updated and avoids stagnant content will have more visitors. A simple and relatively costeffective starting point would be information for the public about ‘what’s going on.’

Institutional Considerations
A key issue that the UNA cannot resolve is the decision as to whether the website will be
part of an existing infrastructure (state agency or university), an independent entity, or
an integrated hybrid. Participants in the UNA had mixed opinions about the advantages
and disadvantages of housing the system with the state. Many felt strongly that the site
should not be hosted and/or managed by the state, while others argued that the state is a
good choice for long-term data stewardship. Another hybrid solution might be to provide
compatibility with some state standards (database, metadata). Various other organizations
are potential partners for data sharing solutions. The institutional and architectural solutions
for the IMS framework are outside of the scope of this UNA, but the information collected by
the UNA could assist in initiating partnering discussions.
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Critical Next Steps
This final section summarizes Exa’s perspective on the key next steps in the IMS requirements
identification, design, and development process, drawing on results of the UNA. A set of
emergent themes arose repeatedly in the UNA (Box 3) that should inform choices as these
steps are undertaken.
1.

Evaluate the user persona and archetype constructs to prioritize the audience(s) for the
IMS, and from this, clarify and restate the system’s objectives based on meeting the
needs of the highest priority users.

2.

The Explore the Conclusions user persona category was the largest in terms of the
number of individuals, included a representative cross-section of archetypes, and
therefore might be a useful place to start. The common element in this category was the
interest in summary information and a wide variety of online tools to view, search for,
map, ask questions, and otherwise interact with the information.

3.

A map interface will be a required component for the IMS. Evaluating options for the
role the map interface will hold in the system architecture would provide a focal point
for one aspect of IMS design.

4.

Keyword search is another useful tool that should be integrated into the initial design.
Other highly targeted and cost-effective tools can be added later in a phased manner.

5.

The results of recent monitoring planning efforts in the North Central Coast region led by
the MPA Monitoring Enterprise should be integrated into the IMS design and planning
process, so that decisions about data standards, analysis, and need for data sharing
among program participants can be made.

6.

As part of the content, the database design should include systematic metadata-type
information that is understandable to lay people, that provides the ‘‘who, how, and
where” of data collection, and that reports error or uncertainty estimates.

7.

Once the basic database content has been defined, the issue of long-term stewardship
should be addressed in tandem with considering partnerships for data- and platformsharing solutions.

8.

Finally, the system requirements document should consider inclusion of a modular,
phased approach so that data, functions, and other IMS aspects can be prioritized as the
monitoring program progresses.
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box 3. emergent themes

Provide access to raw monitoring data to ensure transparency in the evaluation
of MPA condition and performance. However, problems could arise for proprietary,
sensitive, or confidential data. This dilemma represents a clash of user needs that
should be addressed head-on in the IMS design process, and/or through institutional
agreements between the data providers and the MPA Monitoring Enterprise.
Open access to raw data also may raise concerns about potential misuse. On balance,
though, needs for transparency appear to outweigh such concerns in making decisions
about limiting user capabilities or data distribution. The underlying concern, that some
users might oversimplify or misinterpret the monitoring data or fail to acknowledge
potential error or uncertainty, could be addressed by including error/uncertainty
estimates with synthesized information served by the website in the form of error
bars, disclaimers, or other information.
The monitoring information and how it is made available and analyzed must be
highly credible and unbiased. This issue encompasses quality control and potential
conflicts of interest among data collectors or analysts. Monitoring protocols should
be scientifically unbiased, and data should be carefully checked prior to IMS entry.
Procedures should be established to ensure the credibility of the people performing
data collections and interpretations. Documentation of source, methods, quality
assurance/quality control (QA/QC), analyses, and peer review history in layman’s
language as metadata is one solution. This documentation should demonstrate
that the information is legitimate (i.e., unbiased) and with a clear record of the
provenance (who collected it), so that the source can be weighed by users in the data
interpretation.
Tension will exist between some users’ desires to see rapid results and the slow pace
of change likely to characterize many MPA systems. Although the IMS design cannot
alter the time required to produce monitoring results, appropriate choices for the
system’s data and information flow paths could speed delivery of information to users.
Examples include automated processing and posting of interim results and routine
posting of information updates about what information is being collected and for what
purposes.
Some UNA participants made suggestions about the IMS design based on potential,
and as yet uncertain, costs. The primary motivation seems to be maintaining an
appearance of “least cost,” rather than efficiently fulfilling needed functionality. The
solution to this perception issue is to evaluate the IMS options using a cost/benefit
approach that fully considers direct and indirect effects. For example, although serving
static monitoring reports is relatively inexpensive, the cost of a poorly designed site
that prohibits users because they cannot find these reports will be high.
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Appendix

MAP OF RESPONDENTS BY COUNTY AND MLPA REGION
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