RSB
<L~% P A
/& 2\
s :
. \\ :9 A ’c‘
x /
WWF =

Solving the Mystery of Marine Protected Area Performance:

Monitoring social impacts

Field Manual

Version 1.0

September 2012



SUGGESTED CITATION:

Glew, L., M.B. Mascia and F. Pakiding (2012). Solving the Mystery of MPA Performance: monitoring
social impacts. Field Manual (version 1.0). World Wildlife Fund and Universitas Negeri Papua,
Washington D.C. and Manokwari, Indonesia.

For further information, please contact: MPAmystery@wwfus.org

Version 1.0 (September 2012)



Acknowledgments

We would like to thank the following individuals and organizations for their contributions:

Universitas Negeri Papua field team: Yori Turu Toja, Albertus Girikallo, Tommy Pattiasina, Sanadi
Abrauw, Joiner Ainusi, Gerald Baransano, Hero Dirgantara, Yanuarius Dumutu, Stella Hay, Frengky
Krey, Novi Lowoluntu, Amelius Mansawan, Beci Nakoh, Alosius Numberi, Rustam Patahuddin,
Matheos Rayar, Yanes Rumere, Kesia Salosso, Meky Sanyar, Jams Sawaki, Imam Subekki, Nathaniel
Sumpe, Martunas Tahoba, Herlin Trirbo, Luki Wanggai, Daan Wenggi, Silvia Yarangga.

Duke University: Xavier Basurto.

International Forestry Resources and Institutions (IFRI) Research Program: Arun Agrawal, Rachel
Kornak and Lauren Persha.

OneReef: Heidi Gjersten
Universitas Negeri Papua: Merlyn N. Lekitoo Suriel Mofu, Sri Hartini, Roni Bawole, and Paulus Boli.

World Wildlife Fund US Conservation Science Program: Helen Fox, Kelly Haisfield.

We thank Conservation International Raja Ampat and Kaimana Team, The Nature Conservancy Raja
Ampat Team and the WWF-Indonesia Teluk Cenderawasih team.

We thank the community and staff of KKLD Kaimana; the community and staff of KKLD Kofiau dan
Pulau Boo; the community and staff of KKLD Misool Selatan Timur; the community and staff of
KKLD Selat Dampier; the community and staff of Balai Besar Taman Nasional Teluk Cenderawasih;
the community and staff of KKLD Teluk Mayalibit.

We thank the communities of Sub-District Fakfak Timur, Sub-District Karas, Sub-District Kepulauan
Semiblan, Sub-District Mayamuk, Sub-District Meos-Mansar, Sub-District Misool, Sub-District Misool
Timur, Sub-District Napan, Sub-District Orkeri, Sub-District Waigeo, Sub-District Waigeo Selatan
Sub-District Waigeo Timur, Sub-District Waigeo Utara and Sub-District Warwarbomi

We gratefully acknowledge the support of the Bupati of Raja Ampat District, the Fishery and Marine
Affairs Division of Raja Ampat District, the Sub-district and Village Chiefs of Raja Ampat District;
Bupati of Kaimana District, the Fishery and Marine Affairs Division of Kaimana District, the Sub-
district and Village Chiefs of Kaimana; the Bupati of Teluk Wondama District, the Fishery and Marine
Affairs Division of Teluk Wondama District, the Sub-district and Village Chiefs of Teluk Wondama
District; the Bupati of Nabire District, the Fishery and Marine Affairs Division of Nabire District,

the Sub-district and Village Chiefs of Nabire District; the Bupati of Fakfak District, the Fishery and
Marine Affairs Division of Fakfak District, the Sub-district and Village Chiefs of Fakfak District; the
Bupati of Biak Numfor District, the Fishery and Marine Affairs Division of Biak Numfor District,

the Sub-district and Village Chiefs of Biak Numfor District.

We gratefully acknowledge the financial support provided by The Walton Family Foundation, The
David and Lucille Packard Foundation, The Crown Family, The Coral Triangle Support Partnership,
and The United States Agency for International Development.

Version 1.0 (September 2012)



Contents

1. INtroduction aNd RALIONEIE ...ttt s ee st bbbt bbb 8
1.1 OVEBIVIBW ...ttt ees e b bbb £ bbb bbb 8
1.2 Marine protected areas; theory and PraCtiCe .........ccv i sssns 9
1.3 RESEAICH ODJECHIVES ...oiviiiierier ettt ettt sttt et bbb s s bbb 9
1.4 Background t0 the INITALIVE. ...t sb s sttt 10
1.5 Structure of the fIeld MANUAL ...t 11

2. Solving the Mystery Of MPA PEIfOIMANCE ........c.ciuiierriieiniisi s ssesses s s sssssss s ssassssnes 12
2.1 CONCEPLUAI MOTEL......cviviiciiiiieieei ettt sttt bttt 13

2.1.1 HUMAN WEII-DBING. ...ttt bbb e 13
2.1.2 ECOIOQICAl CONAILION ...ttt st e 15
2.1.3 RESOUITE USE .....oovueeeieesiisisees e see e sseisees st s es e bbb b 15
2.1.4 GOVEIMANCE. ... cvveeeeeieiiesesees e see e ees s ses st 18888 E s 8888 s 15
2.1.5 CONTEXLE.... ittt b s R R 16
2.2 Linking interventions t0 IMPACTS. ..ot ssess sttt sssnns 16

3. RESEAICN DIBSIGN ....vuvvvier ettt ettt bt ettt e bbbt bbbt b b s 18
3.1 Introduction tO IMPACt EVAIUALION ..ot 18
3.2 CAUSAl INTEIEICE .....ocecierieee ettt ettt s bbb s bbb b 19
3.3 SHEE SEIBCTION ...ttt bbb bbb bbb b 20
3.4 Research designs for causal INFEIENCE .......ccv i 21
3.5 Quasi-experimental METNOUS ... st 22

3.5, ASSUMPTIONS .o.vivviveesieiiessserses et ses s ses st 11 ass s bbb 6188ttt 22
3.5.2 Controlling for ObSErVAbIE DIaS..........cciiii s e 23
3.5.3 INTEIACTION EMfECES. ....cuoiiiicet ettt bbb bbb bbb 24
3.6 MALCNING METNOUS ......cvcviiciiieite ettt bbb e 25
3.6.1 C0AISE MALCNING . ...cvivriiriiiriirer et ses s esr et b ss s bbbt e 26
3.6.2 Household-to-household MatChing........ccci e 28
3.7 COVAIIALE DAIANCE ...ttt bbb bbb bbb bbb 31
3.8 SeNSILIVILY TO NIAUEN DIAS ..ottt b st 33
3.9 FUITNEE FEAAING ... .vvivvivcecie ittt et bbb 35

4. Social impacts of Marine ProteCted AIEAS ........cvveniirii st 37
AL RALIONAIE ..... oottt bbb bbb e bbb bbb 37
4.2 INAICALOT UEVEIOPMENT ......ooiiiirir ettt sttt s 37
4.3 INSTFUMEINT. ... coceeiie et s 88 s 40

Version 1.0 (September 2012)



4.4 SAMPING PrOCEAUIES ....oovvrveieiiiireeree ettt sss bbb bttt et 40

4.4.1 BasiC prinCiples Of SAMPIING ..ottt 41
4.4.2 Sampling design: Step-by-Step QUIdANCE ..ot 41

4.5 Field work 10giStiCS and PIANNING .......cceeuiiiiis e e 44
A5 FIEIA TRAIM ...ttt bbbt b bbbt bbb 44
4.5.2. Field teaM TrAINING ..ot st bbbttt e 45
A.5.3 PLANNING ..ottt et a1 bt st £ R b 46
A58 BULQET ....veveeet ittt sttt a1t 1 18 £ bbb 46
4.5.5 Permissions and stakeholder engagemMent............cvveiiiinieer s ssssens 50

4.5 Conducting NOUSENOII SUNVEYS .....c.evivieieiiisciss ettt st s 50
4.5.5 Informed consent and CONFIAENTIAIILY .......cccocvvieiiiirinr i s 51

5. Marine protected area JOVEIMAINCE ........ouurrrrrrereieisiesissssss s ssssesss st s st s ses s ssssssssassassssassassessnes 52
5.1 RALIONAIE ........ ettt st b bR bbb b 52
5.2 INCICALOr AEVEIOPMENT ...ttt st bbb bbb 53
5.3 Marine resource governance iNSIIUMENTS. ...t ssens 54
5. SAMPIING . cv1tvrveieeiiitr sttt 1 et bbb s8R R b 57
5.4.1. Sampling procedures fOr fOCUS grOUPS. ... sessss s ssssesses s sssens 58
5.4.2. Sampling procedures for key informant interViEWS .........c.covvvniinssins e nens 58

5.5 Field work [0giStiCs and PIANNING ..ottt ssesns 59
5.5. 1 FIEIA TEAM ...ttt bbb b b bbb bbb 59
5.5.2. Field TEAM TFaINING ..ottt sttt bbb 59
5.5.3 Fieldwork planning and DUAGET..........c.oriininn st e 60
5.5.5 Permissions and stakeholder NgagemenT............ccv i ssens 60

5.5 Conducting focus groups and key informant iNTErVIEWS .........c.couvvriniinnsinss s nens 60
5.6.1 Informed consent and CONfIAENTIAITY .......c.cccoeiriviriniisis e 61

7. Quality Control and Data ManagemENT ..o ssssesses s sssssssssssssss s ssassssnes 62
7.1 QUANLY CONTIOL.....oiiiiiiiiiiiieie ettt s st 62
7.1.3 Eliciting reliable iNfOrmMation ... s e 62
7.1.4 Recording INFOrMALION ..ottt sttt 62

T. 1.4 DALA BNEIY ..ottt bbbt bbb bbbt bbbt et e s 63
7.1.5 QUAlIty CONLIOI PrOCEUAUIES ..ottt sttt 63
7.1.6 INfOrmation diSSEMINATION ........cuueierueseeereieiseee et bbbt bbb bbbt 63

7.2 Data MANAGEIMENT ...ttt e cb bbb bbb bbb bbb bbb bbb b8 bbbttt 64
8. GlOSSAIY ...ttt sttt ettt bt et bbbttt e R R Rt e bbbt 65
RETEIEICES. ...ttt ettt bbb bt b b bbb bbb 72

Version 1.0 (September 2012)



APPENTICES ..ttt e bbb s R R R R R 81

Appendix 4.1 Household SUrVeY INSTFUMENT..........cv i ssss s s sresses s 82
Appendix 4.2 Household Survey Instrument CodebooK..........ccovvniiineiiisneine e 101
Appendix 4.3 Protocol for conducting housSenold SUIVEYS.........ccoviviiiinnineineisses e 140
Appendix 4.4 SAMPING FIAME ...ttt bbb st 176
Appendix 4.5 Settlement SaMPlNG FOIM .....c.ciiiiie s sss s s 178
Appendix 4.6 Example project information SNEET..........c.cccovuiiviie i 180
Appendix 4.7 Example household informed consent NArrative ..............ocvvvinennennensenesssesneens 181
Appendix 4.8 Example settlement profile temMPIate..........cccoviviieinnc s 182
Appendix 4.9 1dentifiCation COUES. ......couvriiiisies st sss s st enr s 185
Appendix 5.1 FOCUS GFOUP INSTFUMENT .....c.c.vueiriiieiiies st sstssesses s ssessss s s et ssessessnsns 192
Appendix 5.2 Key Informant INterview INSErUMENT..........ccoouvviviineineiiniienres s ssssssssss s sesesessessnsns 220
Appendix 5.3 Key informant intervieW ProtoCOL..........ciiiininiiininn s 248
Appendix 5.4 Protocol for conducting fOCUS grOUPS........cvriiiiniier s ssssesses s sssnens 274
Appendix 5.5 Focus Group Instrument COAeDOOK. ... s 304
Appendix 5.6 Key Informant Interview Instrument CodebooK.............ouvviineinininniicineiinnens 330

Version 1.0 (September 2012)



List of Acronyms

ATE
ATT
eQQ
eCDF
M&E
MPA
UNIPA

WWF

Average treatment effect

Average effect of treatment on the treated
Empirical quantile-quantile plots

Empirical cumulative distribution function
Monitoring and evaluation

Marine Protected Area

Universitas Negeri Papua

World Wildlife Fund

Version 1.0 (September 2012)



1. Introduction and Rationale

1.1 Overview

Marine protected areas (MPAS) are an integral component of local, national, and international
strategies for fisheries management and biodiversity conservation (Halpern et al. 2008; Fox et al.
2012a). Though the ecological benefits of MPAs are well studied and generally accepted (e.g.,
Halpern et al. 2009), MPA contributions to poverty alleviation and sustainable development remain
the focus of a highly contentious policy debate . Advocates tout MPASs as a win-win strategy for
conservation and poverty alleviation (Russ et al. 2004; Leisher et al. 2007), while skeptics argue that
MPAs place the welfare of fish above the well-being of impoverished fishing communities (e.g.,
Christie 2004) In fact, evidence suggests that both perspectives may have merit (Mascia et al. 2010;
Wamukota et al. 2012). Under certain conditions, MPAs can provide both biodiversity and social
benefits (Russ et al. 2004; Leisher et al. 2007), while in other settings tradeoffs exist between
biodiversity conservation and social welfare (Christie 2004). Because scientists have not yet
developed a convincing explanation for these variations in social and biological performance,
decision-makers set marine resource policy in ignorance (Agrawal & Redford 2006), not knowing
whether their choices will benefit people, the environment, or both.

Debates and controversy abound regarding the impact of MPAs on fisheries-dependent communities,
but actual data on the social impacts of MPAs are extremely rare and, when available, often lack
precision (Mascia & Claus 2009; Mascia et al. 2010). These limited data suggest that MPAs provide
social benefits in some cases (e.g. Russ et al. 2004)and impose social costs in others (Walmsley &
White 2003; Christie 2004) without a convincing explanation for these variations. Regrettably, MPA
monitoring efforts to date have neglected to collect data regarding conservation processes, systems,
and social impacts (Mascia et al. 2010; Wamukota et al. 2012), making it impossible to make
connections between MPA interventions and outcomes. As a result, at the exact moment that
advocates are espousing the putative social benefits of conservation (Sachs et al. 2009) and critics
are highlighting its alleged costs (Dowie 2009), the conservation community keeps “shooting in the
dark” as it tries to design interventions that benefit both people and nature (Agrawal & Redford
2006).

A partnership of conservation scholars, practitioners and policy-makers, led by WWF and the State
University of Papua (UNIPA), has developed simple yet rigorous monitoring systems for
documenting and explaining the variation in MPA performance, under real-world operating
constraints in West Papua, Indonesia. Drawing on best practice from a diverse range of disciplines,
these methods enable conservation scholars to document the impact of interventions across social
domains, describe variation in impacts between social groups (e.g. fishers vs. non-fishers), and
generate policy-relevant insights by linking impacts to interventions. The methodology described in
this field manual has been implemented across an emerging MPA network in the Bird’s Head
Seascape of Indonesia, after an initial pilot phase in 2010. This document is intended to be a
reference manual for MPA managers and researchers, providing guidance on how to implement the
methods developed in the Bird’s Head Seascape in other contexts.
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1.2 Marine protected areas: theory and practice

MPAs are defined as "any area of intertidal or sub-tidal terrain, together with its overlying water and
associated flora, fauna, historical and cultural features, which has been reserved by law or other
effective means to protect part or all of the enclosed environment,” (Kelleher et al. 1995) are an
integral component of biodiversity conservation and fisheries management (Halpern et al. 2008).
The number and spatial extent of MPAs is growing rapidly, the majority remain concentrated in
inter-tidal or coastal waters in close proximity to fishing-dependent communities (Spalding et al.
2008).

The impact of MPAs on coastal communities is subject to a widespread policy debate. Quantitative
evidence is limited, with the majority of studies focusing on direct economic or food security
impacts. Evidence suggests MPA establishment increases food security for some local fishers, with
other subgroups experiencing a decline in catch per unit effort (Mascia et al. 2010). The impact of
MPA establishment on other social domains is less well documented, with little evidence of the
linkages between MPAs and health, community organization and income (Gjertsen 2005; Mascia et al.
2010; Fox et al. 2012a). In some cases, MPAs are reported to generate negative social impacts
arising from inequitable distribution of benefits (Walmsley & White 2003).

The considerable variation in the social performance of MPAs has generated debate amongst
scholars, but as yet, no convincing explanation for the impacts observed. Contextual factors (e.g.
market access, biophysical factors), have been linked to MPA placement (Fox et al. 2012b), type
(Cinner 2005), and increasingly, ecological and social performance (Cinner et al. 2009; Brewer et al.
2012). In marine and analogous common pool resource systems, governance systems (e.g., decision-
making arrangements, conflict resolution mechanisms) correlate with ecological and social impacts.
Emerging evidence suggests that the social impacts of an MPA may be shaped by the nature of the
intervention itself. Recent work suggests effective MPAs are governed by systems that have clearly
defined rules consistent with underlying marine tenure (Fiske 1992; Mascia 2004), and include active
participation of resource users in decision-making and management (Gutierrez et al. 2011)

1.3 Research Objectives

The methods outlined in this field manual are designed to document and explain the social impacts
of MPAs, allowing decision-makers to design and manage MPAs to deliver social benefits. Our social
impact evaluation methodology focuses on two critical knowledge gaps:

1. What are the social impacts of marine protected areas?

a) How do these impacts vary across domains of social well-being?

b) How do these impacts vary within and among social groups?
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2. How does MPA governance shape social impacts?
a) How do decision-making arrangements influence social impacts?
b) How do resource use rights influence social impacts?
¢) How do monitoring and enforcement systems influence social impacts?

d) How do conflict resolution mechanisms influence social impacts?

The objectives outlined above are components of a broader WWF-led initiative to understand how
to design and manage MPAs that deliver both ecological and social benefits. This wider initiative aims
to document and explain the variation in, and synergies and trade-offs among, the ecological and
social impacts of MPAs.

1.4 Background to the initiative

To “solve the mystery of MPA performance”, WWF launched a collaboration in 2010, in the Bird's
Head Seascape of Papua Barat, Indonesia. Together with four partnering organizations (Universitas
Negeri Papua, World Wildlife Fund Indonesia, The Nature Conservancy, Conservation
International), WWF is monitoring the social impact of MPAs, extending existing monitoring efforts
to allow an interdisciplinary analysis of MPA governance, social impacts, and ecological impacts. In
June 2010, WWF hosted a workshop in Bali to discuss the need for social impact monitoring of the
Bird’s Head Seascape MPAs. At this meeting, participants agreed that monitoring the social impact of
the emerging MPA network in the seasape was an important gap in the existing monitoring portfolio.
Based on this decision, WWF-US and UNIPA developed social monitoring protocols to document
the social impacts of MPAs in the Bird’s Head. Following initial scoping visits to four MPAs (Abun
KKLD, Selat Dampier KKLD, Taman Nasional Teluk Cenderawasih and Teluk Mayalibit KKLD),
WWEF-US and UNIPA developed the protocols outlined in this field manual to document household
well-being and marine resource governance. Following a successful pilot in two MPAs (Taman
Nasional Teluk Cenderawasih and Teluk Mayalibit KKLD) in late 2010 by the UNIPA team, the
Bird’s Head Seascape partners agreed to expand the social monitoring efforts across the seascape.

UNIPA conducted baseline data collection led by UNIPA was conducted in 2011 and early 2012. A
rolling program of repeat data collection at two year intervals began in 2012, with UNIPA teams
returning to Taman Nasional Teluk Cenderawasih and Teluk Mayalibit.

The partnership received additional funding from CTSP, USAID and others, to document Bird's
Head Seascape methodology, to build capacity for social monitoring in the Coral Triangle and
elsewhere.

Version 1.0 (September 2012)
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1.5 Structure of the field manual

This field manual is designed to provide step-by-step guidance on the implementation of the WWF-
UNIPA methodology for monitoring the social impacts of MPAs. Section 2 introduces a conceptual
framework designed to enable researchers to systematically analyze MPA performance. It describes
how mixed methods (household surveys, focus groups and key informant interviews) generate fine-
scale data on the social impacts with a theory-based characterization of MPA governance. Section 3
provides a brief introduction to the principles of impact evaluation and how they may be applied to
identify when and how to evaluate the social impacts of an intervention. [t details a two-stage
process for controlling for common biases which may confound estimates of impact. This process is
designed to generate a robust framework for evaluating the impacts of conservation in data-poor
contexts. Section 4 provides detailed guidance on the development, intent, and implementation of
household surveys to document social impacts. Section 5 focuses on the use of focus groups and key
informant interviews to describe variation in MPA governance.

Version 1.0 (September 2012)
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2. Solving the Mystery of MPA Performance

Considerable policy debate surrounds the establishment of MPAs. Advocates argue that MPAs are a
win-win strategy, benefitting both ecosystem health and social wellbeing (e.g., Leisher et al. 2007),
while skeptics claim that MPAs place the welfare of fish above that of fisheries-dependent
communities (e.g. Christie 2004). Evidence suggests that under certain conditions MPAs deliver both
ecological and social benefits (Russ et al. 2004; Leisher et al. 2007), while under others, trade-offs
exist between biodiversity conservation goals and social wellbeing (Christie 2004). Evidence for the
ecological impact of MPASs suggests that, in general, ‘no-take’ reserves increase fish populations and
biomass (Lester et al. 2009), which spill-over into surrounding waters (Halpern et al. 2009). The
social impacts of MPAs are less well understood, with considerable variation in reported impacts
across social domains (e.g., economic well-being, health; Gjertsen 2005; Mascia et al. 2010) as well as
within and among social groups (e.g., fishers vs. non-fishers, Mascia et al. 2010), with the underlying
causes of these differences poorly understood (Fox et al. 2012a). The lack of a convincing
explanation for the variation in MPA performance forces policy-makers to ‘shoot-in-the-dark’
(Agrawal & Redford 2006), with little clear information on how their decisions will affect marine
resources or the local communities dependent upon them.

Multiple frameworks for analyzing MPA performance have been developed, with different areas of
emphasis and use of existing social and ecological theory. Three types of framework can be identified
based on their theoretical origins in (a) fisheries science, (b) program evaluation and (c) integrated
coastal management. Fisheries models focus on the biological dynamics, and ecological functioning of
MPAs (e.g., Ward et al. 2001), but pay little attention to behavioral changes amongst resource users,
or the social impacts of MPAs. Frameworks developed from performance measurement, such as
results chains and logical frameworks, articulate the impacts of MPA establishment on resource use
patterns and ecological processes (e.g., Hastings & Botsford 2003), but fail to consider impacts on
social well-being. Frameworks drawn from integrated coastal management develop correlative
models between MPA attributes and social or ecological outcomes (e.g., Pomeroy et al. 2004;
Pollnac et al. 2010 ) but lack explicit consideration of the social and ecological processes underlying
these attributes.

Research on MPAs and analogous natural resource governance regimes suggests that the
characteristics of an intervention (e.g., decision-making arrangements, rules governing resource use,
monitoring and enforcement and conflict resolution) may shape its ecological and social outcomes
(e.g., Persha et al. 2011) For example, the right of resource users to participate in the design and
modification of rules governing resource use is correlated with intervention performance, -
environmental and social-, in MPAs (Christie & White 1997; Mascia 2000; Pollnac et al. 2001; Mascia
2003) and elsewhere (Ostrom 1990; Cudney-Bueno & Basurto 2009; Persha et al. 2011). In this
study, we draw upon this emerging evidence base to develop an alternative model of MPA
performance. We integrate existing common pool resource governance theory (Ostrom 1990) into
existing MPA frameworks to provide a new social-ecological model for documenting and
understanding the impacts. This model provides an interdisciplinary, theory-based framework for
explaining variation in the social and biological performance of MPAs.

Version 1.0 (September 2012)
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2.1 Conceptual model

We integrate existing theoretical frameworks drawn from the common pool resource governance
literature (Ostrom 1990), to develop an interdisciplinary framework for explaining the social and
ecological impacts of an MPA through the characteristics of the intervention and the context in
which it occurs. We combine these theoretical frameworks with the policy orientation of program
evaluation and the holistic perspective of integrated coastal management, to develop a balanced,
synthetic model of MPA performance (Figure 2.1)

We recognize four endogenous components of an MPA system (ecological condition, human well-
being, resource use patterns, governance) that enable us to characterize both the nature of an
intervention and its impacts. Additionally, we identify additional contextual factors, operating across
larger scales than individual MPAs that may shape both an MPA and its impacts. We outline these
components and their interactions in sections 2.1.1 to 2.1.5, and introduce the methods which
operationalize each of these components in section 2.2.

2.1.1 Human well-being

Discussions on the social impacts of MPAs (e.g., Mascia et al. 2010) have centered metrics of social
wellbeing widely identified in poverty frameworks (e.g., Human Development Index; United Nations
Development Programme 1990), human development goals (e.g., Millennium Development Goals;
UN Millennium Project 2005) and discussions on the linkages between biodiversity conservation and
wellbeing (e.g., Millennium Ecosystems Assessment 2005, Stephanson & Mascia 2009). Our
conceptual framewaork focuses on five domains of social wellbeing?:

e Economic well-being: the resources people use to meet basic consumption and materials
needs and access other sources of wellbeing (Sen 1999).

o Health: the state of complete physical, mental, and social well-being and not merely the
absence of disease or infirmity (World Health Organization 1946)

o Political Empowerment: people’s ability to participate in the decision-making processes that
effect their lives (United Nations Development Programme et al. 2005)

o Education: the structures, systems and practices —both formal and informal — used to
transfer knowledge and skills in a society (Stephanson & Mascia 2009).

o Culture: encompasses art, ways of living together, value systems, traditions and beliefs
(UNESCO, 2001).

! The text in this section is adapted from Stephenson & Mascia (2009)
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Figure 2.1 Analytic framework illustrating hypothesized relationships between MPA governance and performance. For example, we
hypothesize that participatory decision-making arrangements and equitable resource use rights (aspects of governance) enhance MPA legitimacy
and user compliance rates, which lead to reduced fishing mortality, enhanced fish populations, and positive conservation and social outcomes.
The feedback loops, indirect effects, and contextual variables shown here also shape the relationship between MPA governance and
performance.
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2.1.2 Ecological condition

Over the past decade, a substantial body of literature has accumulated, focused on documenting the
ecological impact of marine protected areas in general and ‘no-take’ marine reserves in particular. In
early assessments of MPA impact, scholars concentrated on population size and biomass (e.g.,
Williamson et al. 2004). Over time, these population-focused metrics have been supplemented with
assessments of community-level impacts (e.g., diversity; Lester et al. 2009), as well as ecosystem
structure and function (e.g., dispersal, trophic structure; see Lester et al. 2009).

2.1.3 Resource use

Resource use patterns are the consumptive and non-consumptive patterns of resource access, use, and
appropriation by humans. Resource use patterns are defined by attributes in five domains: resources
used; demographic attributes of the users; location of use; timing of use; and mode of use (Schlager et al.
1994). Resource use patterns may vary in any one or all of these domains; these differences may lead to
significant differences in the biological and/or social impacts of a MPA.

2.1.4 Governance®

A MPAs is, essentially, a system of governance that explicitly or implicitly defines who may do what—and
where, when, and how they may do it—with respect to a specific, spatially-bounded portion of the marine
environment. The four principal elements of MPA governance — decision-making arrangements,
resource use rules, monitoring and enforcement systems, and conflict resolution mechanisms — directly
and indirectly shape human resource use patterns and, ultimately, the biological and social performance
of MPAs (Mascia 2004; Ostrom 2005; Cudney-Bueno & Basurto 2009). Each of these four elements may
have both formal and informal components derived from diverse sources, including legal statutes, policy
statements, judicial decisions, organizational practices, social norms, and cultural traditions.

a) Decision-making arrangements
MPA decision-making arrangements specify the rights of individuals or groups to make choices
regarding other aspects of MPA design and management. These rules determine, for example,
who may participate in making decisions and who may not (e.g., government officials, resource
users), how decision makers are selected for their positions (e.g., elected or appointed), and
how decisions are made (e.g., consensus or majority vote). At each stage, subtle differences in
the rules that govern MPA decision making may have significant impacts upon MPA design,
implementation, and evaluation.

b) Resource use rules
Resource use rules—including laws, regulations, formal and informal policies, codes of conduct,
and social norms—specify the rights of individuals or groups to access and appropriate

2 This section is adapted from, and builds upon Mascia, M.B., (2004). Social Dimensions of Marine Reserves, in
Marine Reserves: A Guide to Science, Design, and Use. Eds C. Dahlgren, J. Sobel, pp. 164-186. Island Press,
Washington, DC. and Pomeroy, R., M.B. Mascia and R. Pollnac, (2006). Marine protected areas: the social dimension.

United Nations Food and Agriculture Association, Rome.
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resources. These rights may be held by individuals, groups, organizations, or the state, and are
often shared among these actors. By specifying who may and who may not engage in particular
forms of resource use, MPA rules effectively allocate marine resources to a subset of individuals
(communities, user groups, social classes, etc.). The distributive equity of MPA rules directly
shapes MPA social impacts by structuring access to the wealth associated with marine resource
extraction (Mascia 2000).

c) Monitoring and enforcement systems
MPA monitoring systems track changes in the state of MPA-associated social and environmental
systems. MPA monitoring systems vary in what they measure and who does the measuring, as
well as where, when, and how measurements are made. Enforcement systems attempt to
increase compliance with rules governing resource use by monitoring user behavior and
punishing those engaged in prohibited activities. By increasing the severity and likelihood of
sanctions and, thus, raising the opportunity cost of noncompliance, enforcement systems act
directly upon resource users to foster adherence with established rules.

d) Conflict resolution mechanisms
Conflict resolution mechanisms are formal and informal processes for resolving disputes that
permit information exchange, clarification of resource use rights, and adjudication of disputes
related to decision making, resource use, monitoring, and enforcement. Readily accessible and
low-cost conflict resolution mechanisms enhance regime performance directly by mitigating
social conflict and thereby minimizing resource overexploitation and dissipation of MPA benefits
(Ostrom 1990).

2.1.5 Context

The social and ecological conditions, resource use patterns and governance of an MPA are also shaped
by exogenous contextual factors, linked to the political, economic, ecological and social systems in which
they occur (Brewer et al. 2012). Differences in social (e.g., societal values, demographics) and ecological
(e.g., biophysical conditions, climate change) systems may influence the impacts of an MPA (e.g. Cinner
2005; Cinner et al. 2009) while political (e.g. corruption, capacity) and economic (e.g., markets,
sustainable finance) factors may shape MPA governance.

2.2 Linking interventions to impacts

The conceptual framework outlined in section 2.1, provides researchers with a model for both capturing
and explaining the variation in the social and ecological performance of MPAs. It enables us to generate
insights on how to design and manage MPAs to deliver both ecological and social benefits.

This field manual describes the methods developed by researchers at WWF and UNIPA for
characterizing two components of this conceptual framework, (a) the social impacts of MPAs, and (b)
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the nature of marine resource governance. We apply this conceptual framework within a quasi-
experimental impact evaluation, enabling us to make clear causal inferences about how an MPA affects
coastal communities. We use mixed methods, integrating household surveys documenting social

wellbeing with focus groups and key informant interviews to characterize marine resource governance.

We introduce quasi-experimental methods in section 3, and provide detailed guidance on household
surveys and governance methodologies in sections 4 and 5 respectively.

The methods described in this field manual are the product of a joint initiative, led by scholars from
WWE-US and UNIPA. WWF staff provide technical support to the UNIPA field teams that implement
these methods in the Bird’s Head Seascape.

The social wellbeing and marine resource governance methodologies described in this field manual are
modules within a wider initiative, ‘Solving the Mystery of MPA Performance’ led by WWF-US to

document and explain variation in MPA impacts. This initiative builds upon, and expands existing efforts

by Conservation International, The Nature Conservancy and WWF-ID to monitor coral reef health
(Wilson & Green 2009) and patterns of marine resource use (e.g., Mous et al. 2005).
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3. Research Design

The social and ecological impacts of conservation interventions are subject to increasing interest by
conservation scholars, practitioners and policy-makers (Sutherland et al. 2004). Since the mid-1990s,
myriad monitoring and evaluation (M&E) approaches have been developed, varying in their intent,
methods, and application. In the marine realm, monitoring efforts have focused on the development and
implementation of score-card approaches to assess MPA performance (e.g., Pomeroy et al. 2005). The
rapid proliferation of M&E approaches has led to widespread confusion about the intent, defining
characteristics and application of methods to monitor MPAs (Mascia et al. in press). Here, we focus on
impact evaluation, a subset of M&E, which allows researchers to quantify cause-and-effect relationships
between an intervention and its impacts (Rosenbaum 2010).

This section provides a brief introduction to the concepts and practical implementation of impact
evaluation frameworks and describes the methods implemented in this study. Technical terms,
highlighted in bold type, are defined in the Glossary. More information on the concepts covered in this
section can be found in the references listed in section 3.9

3.1 Introduction to impact evaluation

Impact evaluation ‘measures the intended and unintended consequences of conservation
interventions, with particular emphasis upon long-term impacts on ecological and social conditions’
(Robinson ). Impact evaluation is designed to provide robust evidence of the changes in a variable of
interest that may be attributed to a particular intervention (Rosenbaum 2010; Gertler et al. 2011).

The focus on causal inference (i.e. linking particular impacts to an intervention) differentiates impact
evaluation from other forms of monitoring and evaluation (M&E). Conservation practitioners use
ambient monitoring to describe the status of ambient social or ecological conditions. Management
assessment tracks the management inputs of a conservation investment. Performance measurement
assesses progress toward intended management objective while systematic review synthesizes the
evidence for a particular policy, program or activity (for a review of conservation M&E see Mascia et al.
in press).

Impact evaluation provides evidence on if, and how, an intervention affects variables of interest, allowing
conservation scholars to test the theory of change that underlies a particular intervention
(Rosenbaum 2010; Gertler et al. 2011). In effect, impact evaluation transforms conservation
interventions into real-time policy experiments, in which social and ecological theories may be tested
(Ferraro & Pattanayak 2006).

Central to impact evaluation is the counterfactual, an estimation of what would have happened to a
variable of interest in the absence of an intervention (Rosenbaum 2010). The counterfactual acts as a
reference, enabling researchers to isolate the impact of an intervention (e.g., an MPA) from other
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potential causal mechanisms. ldentifying a valid counterfactual is critical to ensuring the internal validity
of an impact evaluation (Rosenbaum 2010).

In this study, we apply the principles of impact evaluation to understand the social impacts of MPAs, and
how those impacts are shaped by MPA governance.

3.2 Causal inference

In impact evaluation, causal inference is based on the Neyman-Rubin model (Rosenbaum 2010; Sekhon
2009), which describes the conditions under which changes in a variable of interest may be attributed to
a particular intervention. Under this model, the impact of a particular intervention (also known in
impact evaluation terminology as a ‘treatment’) can be defined as the difference between the outcome
for those receiving the ‘treatment’ (e.g., participating in a conservation intervention) and those in a
control group (Caliendo & Kopeinig 2008).

Impact = Outcome (treated) — Outcome (untreated)
Equation 3.1

An outcome is defined as the change in a variable of interest over the period of the intervention
(Rosenbaum 2010). For example, an outcome might be the percentage increase in household income in
the period since MPA establishment.

Outcomes are always expressed as the change in a variable of interest over time, making the Neyman-
Rubin model equivalent to the Before-After-Control-Impact (BACI) framework. Under this model,
measurements are taken prior to (pre-test; baseline), and after (post-test) an intervention, in both
treated and untreated units (Gertler et al. 2011). In this study, we adopt a BACI framework to
document the social impacts of MPAs.

BACI designs allow the impacts of an intervention to be isolated from two common biases, that have
confounded many previous attempts to estimate the impact of conservation interventions (Ferraro &
Pattanayak 2006):

1. Selection bias

Conservation interventions are seldom randomized across a landscape or seascape. Biodiversity (Olson
& Dinerstein 1998), human activity (Gardner et al. 2010) and the opportunities for conservation action
(Balmford et al. 2003) are all distributed unevenly across the globe, varying with social and ecological

conditions. As a result, conservation interventions tend to be clustered in places with high biodiversity,

Version 1.0 (September 2012) 19



subject to high threat, or where opportunities for conservation exist (Ferraro & Pattanayak 2006; Joppa
& Pfaff 2009). Terrestrial protected areas, for example, tend to be located on marginal land, where
steep slopes, high elevation or harsh climates limit agricultural productivity (Joppa & Pfaff 2009).
Consequently, the probability of conservation interventions being established is not equally distributed,
and is dependent on the characteristics of the landscape (Joppa & Pfaff 2009; Joppa & Pfaff 2010). This
effect, which is known as endogenous selection bias, may distort the estimated impacts of an
intervention unless the research design adequately control for these non-random factors (Rosenbaum
2010). Methods for mitigating selection bias include randomization of treatment (in a randomized
controlled trial), and the use of statistical matching techniques to identify a control group with similar
characteristics to an intervention (in quasi-experiments; Rosenbaum 2010).

Inside-outside comparisons, which adopt spatial differences as a proxy for temporal change (‘space-for-
time substitution’), are vulnerable to selection biases (Gertler et al. 2011). Researchers using this
approach must make causal inference based on the assumption that there is no systematic difference
between participants in a conservation intervention, and non-participants (Rosenbaum 2010; Gertler et
al. 2011). The documented biases in the placement of conservation interventions means that this
assumption is seldom valid.

2. Concurrent changes

Socio-ecological systems are dynamic, with multiple factors affecting a variable of interest at any one
time (Cumming et al. 2006). For example, the rate of school enrollment in a settlement may be
influenced by government policy, economic conditions, climatic shocks, MPAs and development
interventions. To isolate the impact of any one of these factors, it is necessary to control for other
concurrent changes, which might influence a child’s ability to attend school. Longitudinal (before-after)
designs, which measure outcomes only in the treated group, cannot isolate the impact of a particular
intervention from other concurrent changes, and, therefore, preclude causal inference (Rosenbaum
2010; Gertler et al. 2011). The inclusion of controls in BACI designs allows researchers to rule out
other alternative explanations for the outcomes detected in the treated group (Rosenbaum 2010).

Our approach adopts a BACI design to control for both selection bias in the placement of MPAs and
concurrent changes unrelated to MPA establishment.

3.3 Site Selection

Quasi-experimental impact evaluation is not appropriate in all situations (Ferraro & Pattanayak 2006).
Impact evaluation is time-consuming and relatively costly compared to other forms of M&E (Ferraro &
Pattanayak 2006). Quasi-experiments require the existence of a control group, with similar
characteristics to the places or people participating in the intervention (Gertler et al. 2011). For some
types of conservation interventions (e.g. global treaties) or certain locations (e.g., unique assemblages),
the construction of a matched control group may not be possible.

Impact evaluation may be appropriate under the following conditions:

Version 1.0 (September 2012) 20



¢ Demand:

Evidence on the impact of the intervention has the potential to generate substantive policy insights.
Interventions where robust evidence may meet a policy need are likely to be novel, strategic, scalable or
contested.

e Support
Sufficient financial and political support exists for an impact evaluation to be conducted.
e Opportunity

The intervention occurs in a context where evaluation is feasible. The intervention may be replicated,
have clear, testable objectives or an identifiable, robust control group.

WWE-US and UNIPA developed this monitoring system to document the social impacts of MPAs in
Papua Barat, Indonesia, a strategic conservation investment in the Coral Triangle with the highest coral
reef biodiversity on record. Local communities are heavily reliant on marine resources for food and
income. Papuan communities are highly impoverished, with >40% of households living on less than
$1/day (Gibson et al. 1991). Marine resources in the region are under growing pressure from a range of
threats including fishing, and infrastructure development (Mangubhai et al. 2012). A total of 9 marine
protected areas have been established in the Bird’s Head Seascape (Mangubhai et al. 2012) with six
identified by scoping studies as having a potential control group against which to measure the impacts of
MPA establishment. The Bird’s Head Seascape provides an opportunity to conduct a robust, replicated
evaluation of the social impacts of MPAs in a region of high conservation priority, generating insights on
how to design MPAs for social and ecological benefits.

3.4 Research designs for causal inference

Impact evaluation research can take one of two forms; experiments and observational studies
(Rosenbaum 2010). In experiments (often known as randomized controlled trials)3, the researcher has
control over which units (e.g., households) are subject to a particular intervention (e.g., an MPA) and
those assigned to an untreated ‘control’ group (a process known as treatment assignment,
Rosenbaum 2010). In contrast, observation studies occur in situations where the researcher cannot

# Randomized controlled trials (RCTs) are widely used for impact evaluation in medicine and public health
initiatives, where it is feasible for the researcher to randomize an intervention (e.g., a novel medical procedure)
across a population (e.g., patients in a hospital). Randomization gives every unit in a defined population an equal
probability of being assigned to either the treatment or control group (Rosenbaum 2010). When conducted over a
sufficiently large population, randomization removes any systematic differences between individuals who receive
treatment and those who do not. In the absence of systematic differences between treatment and control groups,
any difference in outcomes can be attributed to the intervention (Rosenbaum 2010). Randomized controlled trials
are rare in the evaluation of conservation interventions, as it is seldom feasible or ethical to randomize efforts to
conserve biodiversity (Ferraro & Pattanayak 2006).
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determine which units are assigned to a particular treatment group. Observational studies can be further
divided into non-experimental case-studies4, which typically do not allow for quantitative causal
inferences, and quasi-experiments, which do (Gertler et al. 2011). This study adopts a quasi-
experimental framework to make causal inferences about the social impacts of MPAs.

3.5 Quasi-experimental methods

Quasi-experiments allow researchers to transform the implementation of conservation interventions
into ‘policy experiments’, enabling causal inferences to be made between an intervention and its impacts
under real-world conditions and in situations where randomization of an intervention is impractical or
unethical (Ferraro & Pattanayak 2006). Quasi-experiments mimic randomized controlled trials by (a)
identifying observable biases that led to the establishment of a conservation intervention in a
particular place or affect its outcomes, and (b) adopting those same biases as criteria for identifying
suitable controls (Rosenbaum 2010)6. For example, the terrestrial protected area network is biased
toward marginal land, distant from major markets (Joppa & Pfaff 2009). Quasi-experimental approaches
enable researchers to reduce the systematic differences between conserved and non-conserved places,
which would otherwise preclude any attempt to make causal inference between an intervention and its
impacts (Caliendo & Kopeinig 2008; Gertler et al. 2011). Quasi-experiments are commonly used to
evaluate the impact of social policy and development interventions (Ravallion 2007), and have recently
been applied to evaluate the impact of conservation interventions, (e.g, terrestrial protected areas on
biodiversity and poverty; Andam et al. 2010).

3.5.1 Assumptions
For the Neyman-Rubin causal model to hold under quasi-experimental conditions, two assumptions
must be met.

Assumption 1: Unconfoundedness

4 Case-study approaches (i.e., in-depth studies of conditions before and after an intervention in a limited number of
sites), are widely used to evaluate the impact of conservation interventions. Case studies adopt qualitative or
quantitative methods, but the lack of control prevents quantitative causal inference linking an intervention to its
impacts (Gertler et al., 2011).

® Case-studies are, however, a valuable tool for impact evaluation, enabling in-depth, qualitative assessments of an
intervention and its impacts. The research designs described here have differing strengths and limitations with
regard to inference, and researchers should adopt a design appropriate to their needs.

® Note: The untreated group in a quasi-experiment is can be more accurately described as a ‘comparison’ group.
For the sake of simplicity, we use the term ‘control’ here to mean the matched comparison group in a quasi-
experiment.
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Participation in, and outcomes of, an intervention do not depend on unobserved characteristics. Any
systematic differences in outcomes between treated and untreated groups arise from the intervention
alone (Caliendo & Kopeinig 2008). Put simply, this assumption requires that all the variables that might
affect who participates in a conservation intervention and the magnitude or direction of its outcomes
are included when identifying a control group.

Assumption 2: Overlap

Units with similar observable characteristics have a similar probability of being assigned to either the
treated or untreated groups (Caliendo & Kopeinig 2008).

3.5.2 Controlling for observable bias

Quasi-experimental methods require researchers to identify, and control for, the factor or suite of
factors that affect participation in, and the outcomes of a conservation intervention. These factors,
which are always measured prior to the establishment of the intervention, are known as covariates
(Rosenbaum 2010). Identifying the appropriate suite of covariates to control for observable bias in the
placement of conservation interventions is not a straight-forward task, varying between interventions.
For example, a quasi-experiment to evaluate the impact of a protected area on the deforestation rates
might control for distance to roads, elevation and agricultural potential, all factors identified as
predictors of deforestation in the literature (e.g., Andam et al. 2008). Researchers may combine
conceptual models of an intervention with expert knowledge to identify appropriate covariates
(Rosenbaum 2010; Caliendo & Kopeinig 2008).

Quasi-experimental methods can be divided into three broad classes; regression discontinuity?,
instrumental variabless, and matching (Gertler et al. 2011). As both regression discontinuity and
instrumental variables have limited application to the evaluation of conservation interventions, we focus
on the matching methods adopted in this study. Matching uses statistical techniques to construct an
artificial control group (Rosenbaum & Rubin 1983). Researchers adopting matching methods first
identify the suite of covariates that affect participation and outcomes (Caliendo & Kopeinig 2008). Once
the covariate set has been identified, the untreated units with greatest similarity to each treated unit is
selected to form a control group (Rosenbaum & Rubin 1983; Caliendo & Kopeinig 2008). Matching
methods can be applied to any type of intervention, where (Gertler et al. 2011):

o the factors which affect participation and outcomes can be identified

7. Regression discontinuity may be used to evaluate interventions where participation is decided by ranking
potential participants using a continuous scoring system. This approach is common in the evaluation of micro-
credit schemes, where the decision to provide an individual with credit is based upon their credit score (Gertler et
al 2011).

8. An instrumental variable is a randomized incentive to encourage participation in an intervention that does not
affect the outcome of that intervention (Rosenbaum 2010).
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o there are some units, which meet the criteria for participation, but which remain untreated.

In this study, therefore, we must (a) understand the criteria/reasoning behind MPA establishment in a
particular location, and (b) be able to identify places that meet those criteria but which remain outside
an MPA.

To understand the social impacts of MPAs, we match households resident in MPAs with similar
households living outside MPA boundaries. As household-level social data are limited or inaccessible for
much of the Bird’s Head Seascape, we adopt a two-stage matching procedure. This method uses a
coarse-matching procedure to identify settlements outside MPA boundaries with a high probability of
containing similar households to those resident in MPAs. Coarse matching combines secondary data
with expert judgment to narrow the search radius for control households. Targeted primary data
collection in MPAs and pool of ‘coarsely matched’ candidate control households provides the data
required for statistical matching procedures, enabling individual MPA households to be matched to non-
MPA counterparts with similar observable characteristics. This method allows data-intensive quasi-
experimental methodologies to be applied cost-effectively in data-poor contexts.

3.5.3 Interaction Effects

A conservation intervention may affect the surrounding, non-conserved landscape (Ewers & Rodrigues
2008), positively (known as ‘spillover’) or negatively (known as ‘leakage’). For example, an MPA may
increase fish biomass in the waters immediately surrounding a no-take zone (i.e., spillover; Halpern et al.
2009) or displace fishing activity to its boundary (i.e., leakage; Kellner et al. 2007). Where these
interaction effects ‘contaminate’ the matched control group the estimated impact of an intervention may
be biased (Rosenbaum 2010; Gertler et al. 2011). Interaction effects are poorly documented and their
magnitude or direction is seldom known (Ewers & Rodrigues 2008). When identifying a control group,
‘no-match’ spatial buffers may be placed around an intervention to reduce the likelihood of interaction
effects contaminating a control group. Buffer distances are frequently arbitrary, rather than based on
empirical assessments of the ecological and social processes that underlie interactions between
conservation interventions and their surroundings (e.g., Andam et al. 2008). More recently, researchers
have begun to model the ecological processes that underlie interaction effects. Robalino & Pfaff (2012),
for example, employ spatial statistics (autocorrelation coefficients) to document the likely scale of
interaction effects in relation to deforestation.

Marine resource use in Papua is territorial, with communities having rights to fish within a defined area
(Mangubhai et al. 2012). In many cases, newly established MPAs align with the existing boundaries of
customary marine tenure areas. As local fishers have limited rights to harvest resources from
neighboring regions and are typically small-scale artisanal fishers, leakage between MPAs and controls
arising from the displacement of fishers is likely to be limited. Instead, local fishing effort is likely to be
reallocated within a single marine tenure area or MPA. In both MPA and control settlements, we use
focus groups to document the spatial extent of local fishing grounds, and the important user groups in
those areas, allowing us to identify any potentially confounding interaction effects between fishers in
MPAs and controls.
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MPAs in the Bird's Head Seascape are designed to reinforce the management rights of local fishers and
limit the rights of non-locals to extract resources. MPA establishment may displace non-local
commercial fishing operations to non-MPA areas, generating leakage. This form of leakage, if substantial,
will be detectable in patterns of resource use across the Bird's Head Seascape (which is monitored by
NGOs) as well as focus group discussion data on the level of marine resource conflict, and the identity
of important user groups.

3.6 Matching methods

Identifying a matched control group for an intervention is a two-stage process (Caliendo & Kopeinig
2008). The first step is designed to reduce the number of observed covariates that affect participation
and outcomes to a single ‘index of similarity’ (Rosenbaum 2010). The second step applies a decision rule
to determine which untreated units will be matched to each treated unit (Rosenbaum 2010).

In cases with small numbers of observed covariates and treated/untreated units, matching can be done
by hand. For the majority of cases, however, researchers employ a dimension reduction technique to
generate a similarity index. Multiple dimension reduction techniques have been developed to achieve the
first step of the matching process, including the regression-based propensity score (Rosenbaum &
Rubin 1985), and metrics based on multivariate similarity matrices, such as Mahalanobis metric
matching (Rubin 1980)e.

The second stage in the matching process applies a decision rule to determine which untreated units
have sufficiently similar observed characteristics to a treated unit. Examples of decision rules include
matching each treated unit to:

e Exact matches only (‘exact matching’ )

o A fixed or variable number of the closest matches (‘nearest-neighbor matching’; e.g., Caliendo &
Kopeinig 2008),

o All untreated units within a specified distance or range (‘caliper’, ‘radius’ or ‘stratified’ matching;
e.g., Rosenbaum & Rubin 1984; Dehejia & Wahba 2002)

e A set of untreated units defined by complex non-parametric weighting procedures (‘kernel’ or
‘local linear’ matching; e.g.,Heckman et al. 1997)

o All untreated units, weighted according to their similarity (‘full matching’; Rosenbaum 1991)

In this study, we identify an appropriate matching methodology on a case-by-case basis, adopting the
combination of similarity metric and matching algorithm that achieves maximum covariate balance for
each MPA and its controls. In the subsequent sections, we outline our methods for coarse and
household-to-household matching.

° For a detailed review of these approaches see Caliendo & Kopeinig (2008) and Rosenbaum (2002).
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3.6.1 Coarse matching

Coarse matching is a screening process, based upon available secondary data and expert judgment that
defines the ‘universe’ of non-MPA settlements in which households with similar observable
characteristics to those participating in an MPA are likely to be resident. In effect, coarse-matching is
used to restrict the search-radius for suitable control households. It is an iterative process, which
enables researchers to target primary data collection efforts at the baseline, whilst recognizing the real-
world budgetary and logistical constraints.

Coarse matching should not be used as a surrogate for data-driven matching (i.e, household-to-
household matching), as it is unlikely to sufficiently reduce observable bias between MPA and non-MPA
households to enable researchers make causal inferences about the impacts of an MPA.

Our approach employs coarse settlement-to-settlement matching, based on four proxy variables for the
multiple mechanisms that hypothesized to causally affect participation in and outcomes of MPA
establishment in Papua:

1. Distance to market

The proximity of a settlement to a market, defined as the place that the majority of households
in the settlement go to sell all their goods (e.g. fish catch), is a proxy for multiple factors which
causally affect MPA participation and outcomes. Distance to market is a well-documented bias
in the placement of terrestrial protected areas, with regions in close proximity to major
population centers less likely to designated for conservation (Joppa & Pfaff 2009). Economic
development, which is concentrated close to population centers is linked to the condition of
coral reef communities, with significant declines in fish biomass in regions at intermediate stages
of economic development (Cinner et al. 2009). Market access also structures fishing activity,
influencing both fishing pressure and the gear choice by fishers (Brewer et al. 2012). Evidence
from the Solomon Islands suggests proximity to market correlates with depleted fish
assemblages and biomass (Brewer et al. 2012), both frequently used as outcome metrics to
assess the ecological impact of MPAs. Recent evidence suggests that distance to market may
influence the type of MPA established in an area, and its governance structure (Cinner 2005;
Cinner et al. 2009).

In our coarse matching procedure, we compute the distance between each settlement in a
region of interest and local markets identified by local experts. We compute the Euclidean
distance between each settlement and its nearest market with the Spatial Analyst toolbox in
ArcGIS (version 10.0; ESRI, 2010). The mountainous terrain of Papua Barat largely precludes the
use of road transportation. Consequently, we calculate the distance to market using distance by
sea. We do not take marine currents or seafaring conditions into account in our calculations,
but instead compute market access as the straight line distance by sea between each settlement
and the nearest market settlement.
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2. Major livelihood

The dependence of communities on marine resources may be a significant mediator of the social
impacts of MPAs (Mascia et al. 2010; Pollnac et al. 2010; Smith et al. 2010). Households with
high dependence on marine resources are more likely to be impacted by the reallocation of
resource rights linked to MPA establishment (Mascia et al. 2010).

We collate secondary source data on dominant livelihood activities in each settlement,
supplemented by expert knowledge where information is lacking. Each settlement is assigned
one livelihood category (subsistence fishing; commercial fishing; aquaculture and mariculture;
marine tourism; extraction of non-renewable marine resources; mixed marine occupations;
farming; harvesting forest resources; other wage labor; mixed fishing and farming). Where
possible, each MPA settlement is matched to a control settlement assigned the same
categorization. In cases where no exact livelihood matches exist, we match using a coarser
categorization (marine occupations/terrestrial occupations/mixed marine and terrestrial
occupations).

3. Political jurisdiction.

In this study, we focus on legally designated MPAs, defined as ‘any area of intertidal or sub-tidal
terrain, together with its overlying water and associated flora, fauna, historical and cultural
features, which has been reserved by law or other effective means to protect part or all of the
enclosed environment’ (Kelleher 1999). Political jurisdiction may affect the likelihood of MPA
establishment (Fox et al. 2012b) and management capacity may vary across jurisdictions.

The Bird’s Head Seascape MPAs are locally-designated by regency (Kabupaten) authorities. To
control for variations between political jurisdictions, we classified non-MPA settlements,
according to the administrative level at which they shared political jurisdiction with MPA
settlements. Settlements in the same district (Distrik) as MPA settlements were scored higher
than those in the same regency (Kabupaten), or province (Provinsi). We do not extend our
search for controls beyond national borders.

4. Social structure

Social structure influences the probability of collective action and self-governance (Ostrom
1990), as well as the characteristics of governance (Ostrom 1990). Groups with a greater
degree of divisibility may adopt different strategies for collective action than more homaogenous
groups (Taylor 1987). Social structure may also shape the type of MPA established, with
decentralized structures more likely to emerge where the probability of local collective action is
high (Taylor 1987). There is evidence that social cohesion correlates strongly with effective
fisheries management (Gutierrez et al. 2011). Marine resource governance in Papua is
territorial, with defined local groups possessing customary tenure to marine resources (Cinner
2005; Cinner et al. 2012). Social structure, through its role in mediating collective action, may
influence the strength of these customary systems.
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In our coarse-scale matching process, we adopt the ethnic composition of a settlement as a
proxy for social structure, categorizing each settlement as occupied by either one clan or many
clans. We combine secondary data and expert knowledge to classify each settlement using this

typology.

In this study, coarse matching is an iterative process. Secondary data on the distance to market, political
jurisdiction, social structure and livelihood are collated for settlements in the region of interest. In
Papua, we frequently define the region of interest using regency or provincial administrative boundaries.
For larger MPAs or those which spanned political jurisdictions, we defined the region of interest through
discussions with local experts. We circulated the collated secondary data to local experts for
verification, and triangulation with other sources. Where necessary, we use expert knowledge to
supplement incomplete, outdated or inaccurate secondary data.

In the Bird's Head Seascape MPAs, the pool of candidate control settlements was too small to warrant
the use of statistical matching procedures. We matched MPA settlements to non-MPA control
settlements manually and assess the covariate balance with standard quantitative procedures (outlined in
section 3.7). In other contexts, it may be appropriate to adopt statistical matching procedures to
generate coarse matches between MPA and non-MPA settlements.

The number of coarsely-matched control settlements selected for targeted primary data collection
depends upon MPA size and geographic location, with fewer controls typically identified for smaller
MPAs or those in remote regions. Logistical and financial constraints may also influence the size of the
coarsely-matched control sample.

The coarse matching procedure enables researchers to identify non-MPA settlements with broadly
similar characteristics to MPA settlements. By screening out dissimilar settlements, we are able to target
household level data collection efforts on those non-MPA settlements most likely to contain households
with similar observable characteristics to MPA households. Household-level data collected during
baseline surveys in both MPAs and coarsely matched controls provides the necessary covariates for the
second phase of matching, which enables causal inferences to be made about the social impact of MPAs.

3.6.2 Household-to-household matching

In this study, the aim of household-to-household matching is to identify appropriate control households
from the candidate pool of households resident in coarsely matched control settlements. This second
phase of matching is conducted after baseline data collection in MPAs and coarsely matched controls.
The methods for conducting the household surveys used to inform post-hoc household-to-household
matching are outlined in section 4.

Matching procedures should minimize observable bias between households resident in MPAs and non-
MPA households, enabling causal inferences to be made under the Neyman-Rubin model. In other
words, matching ensures that the only systematic differences in outcomes between treated and control
households is the establishment of the MPA. We control for observable bias with a series of proxy
variables for the multiple mechanisms that hypothesized to causally affect participation in and outcomes
of MPA establishment in Papua:
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1. Distance to market

The proximity of a settlement to a market, defined as the place that the majority of households
in the settlement go to sell all their goods (e.g. fish catch), is a proxy for multiple factors which
causally affect MPA participation and outcomes. Distance to market is a well-documented bias
in the placement of terrestrial protected areas, with regions in close proximity to major
population centers less likely to designated for conservation (Joppa & Pfaff 2009). Economic
development, which is concentrated close to population centers, is linked to the condition of
coral reef communities, with significant declines in fish biomass in regions at intermediate stages
of economic development (Cinner et al. 2009). Market access also structures fishing activity,
influencing both fishing pressure and the gear choice by fishers (Brewer et al. 2012). Evidence
from the Solomon Islands suggests proximity to market correlates with depleted fish
assemblages and biomass (Brewer et al. 2012), both frequently used as outcome metrics to
assess the ecological impact of MPAs.

In our household-to-household matching procedure, we measure market access as the time
taken (hours) for a household to travel to a market. Data are gathered during surveys of
households resident in MPAs and their coarsely matched control settlements (see section 4).
For each settlement, the respondents are asked to report travel time to the main market for
that settlement (identified by local officials, e.g., the kepala desa or kepala adat). Households
which fail to report travel time to the specified market are assigned the mean travel time for
that settlement.

2. Dependence on fishing

The dependence of communities on marine resources may be a significant mediator of the social
impacts of MPAs (Mascia et al. 2010; Pollnac et al. 2010). Households with high dependence on
marine resources are more likely to be impacted by the reallocation of resource rights linked to
MPA establishment (Mascia et al. 2010).

In the second stage of our matching procedure, we use data collected during household surveys
(see section 4) to classify households according to their dependence on marine resources.
Sampled household heads or their representatives are asked to identify the primary, secondary
and third most important ways that the household’s needs are met. The household instrument
recognizes 7 livelihood categories, ranging from fishing to wage labor. For the purposes of
generating household-to-household matches, we reclassify these data into an index of marine
resource dependence. We classify households as: highly dependent on marine resources (i.e.,
fishing as primary means of supporting a household); moderately marine resource dependent
(i.e. fishing as a means to supplement other livelihood activities); with low marine resource
dependence (i.e. non-fisher households).
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3. Social status of household

The social impacts of conservation interventions, including MPAs, vary within and among social
groups (Mascia 2004; Mascia & Claus 2009; Glew 2012). The impacts of a conservation
intervention may vary with gender, age, residency, income and education level of a household
(Fox et al. 2012a). Evidence from the literature suggests that, in general, conservation
interventions have greater net positive impacts on households headed by older males (Glew
2012)and wealthier households (Jumbe & Angelsen 2006; Glew 2012).

We control for the age, gender and education level of household heads, using demographic data
collected in household surveys of MPAs and their coarsely matched control settlements. We
include the highest level of education (no formal education/primary education/secondary
education/tertiary or higher education) completed by a household head in our covariate set.

To control for social status and power within the community, we classify households as either
members of the numerically dominant clan in a settlement or as belonging to a minority group
(based on the paternal ethnicity of the respondent). We hypothesize that members of the
dominant group are likely to wield greater social or political power within the settlement. We
do not attempt to condense the many clan groupings into larger coalitions, but rather classify
the largest single group as the ‘dominant’ social group in the settlement.

We measure residency as the number of years a household head has been continuously and
permanently resident in a settlement. A minority of respondents in more isolated settlements
are unable to report their age or the number of years that their household has been resident in
a settlement. It is likely that these households represent a distinct subgroup in a settlement,
representing households headed by either elderly individuals or those with limited education. To
identify matches for these households, we construct a binary dummy variable, which identifies
those households headed by individuals whose age is unknown and who cannot report how long
their household has been resident in a settlement.

We conduct household-to-household matching in R (version 2.15.1; R Core Team 2012) using the
‘Matching’ package (version 4.8-0; Sekhon 2007). Matching is an iterative process, with the covariate
balance achieved by different dimension reduction and matching algorithms assessed on a site-by-site
basis. We document covariate balance (see section 3.7) for each model iteration. The trial-and-error
process of constructing matched control groups moves from a simple default model, with each MPA
matched to one ‘nearest neighbor control using Mahalanobis metric matching, to the progressively more
complex. We construct models using regression-based methods (e.g., propensity scores), multivariate
distances (e.g., Mahalanobis metric matching) or a combination of the two (e.g., Mahalanobis metric
matching with a propensity score caliper). Because matching is conducted for each MPA and its
coarsely-matched controls individually, model specifications vary between sites.

In this study, we always use matching with replacement, meaning that a single non-MPA household
can be matched to multiple MPA households. Replacement reduces the sensitivity of the match quality
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to the order in which households are matched, increasing average match quality (i.e., the similarity
between each MPA household and its controls) and reducing bias (Smith & Todd 2005).

We assess the covariate balance achieved by various matching algorithms, including exact, nearest
neighbor and genetic matching approaches. In all six Bird’s Head Seascape MPAs, we implement nearest
neighbor matching, with either a fixed number of nearest neighbor matches or variable nearest-neighbor
approach bounded by a caliper (i.e., a decision rule defining the limit of acceptable similarity;
Rosenbaum 2010). Where we implement matching to a fixed number of nearest neighbor control
households, we break ties between control households (i.e., multiple households exist with the same
similarity score) randomly.

All covariates were subject to equal weights in the matching process. We enforce an exact match on
major livelihood (i.e., fishing as primary means of supporting a household/ fishing as a means to
supplement other livelihood activities/ non-fisher households), hypothesizing that resource dependence
is likely to be an important mediator of the magnitude and direction of MPA impact on individual
households. For some sites in Papua, a caliper defined by the propensity score (equivalent to 1.5 times
the standard deviation of the propensity score) substantially improved covariate balance.

We document the number of MPA households left unmatched by matching procedures, as well as the
number of candidate control households that are outside the region of common support. Wherever
possible, we aim to match all MPA households to at least one control household. Where we cannot find
suitable matches for MPA households, we assess whether systematic differences exist between matched
and unmatched MPA households.

3.7 Covariate balance

The aim of matching and other quasi-experimental methods is to reduce systematic differences between
treated and untreated units that arise from non-random participation in an intervention (Gertler et al.
2011). The level of similarity between the observed characteristics of treated and control groups, is
known as covariate balance. Covariate balance is a property of treated and control groups, when
viewed as two whole groups (Rosenbaum 2010), not a property of individual matched pairs of treated
unit to untreated unit(s). Quasi-experimental methods, including matching, aim to reduce the systematic
differences as far as is practicable, (i.e. to achieve the highest levels of covariate balance; Caliendo &
Kopeinig 2008). Where substantial imbalances remain between the observed characteristics of treated
and untreated units, we have less ability to isolate the causal effect of an intervention, and cannot
exclude alternative explanations for observed outcomes (Sekhon 2009).

Covariate balance is assessed by examining a series of descriptive statistics both prior to and after
matching (Caliendo & Kopeinig 2008). Checks on the balance achieved by matching procedures are
informal, and there are few hard-and-fast rules about what constitutes sufficient balance for causal
inference (Rosenbaum 2010). Mean and maximum differences between empirical quantile-quantile
(eQQ) plots and empirical cumulative distributions functions (eCDF) are useful metrics for assessing
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balance, and comparing balance across covariates respectively (Rosenbaum 2010; Imai et al. 2008)z.
Standardized bias (Rosenbaum & Rubin 1985) is also a commonly used metric, with post-matching
standardized bias values of below 5% generally regarded as sufficient levels of covariate balance
(Caliendo & Kopeinig 2008). Balance on observed covariates does not imply that systematic differences
on unobserved covariates have also been removed (Rosenbaum 2009). Where substantial covariate
imbalance remains, alternative matching models should be evaluated or statistical methods to lessen
model dependence considered (e.g., post-hoc parametric adjustment, Abadie & Imbens 2006)

In this study, we assess covariate balance for each site (i.e. an MPA and its coarsely or finely matched
controls) individually. We compute balance statistics in R (version 2.15.1; R Core Team 2012) with the
‘Matching’ package (version 4.8-0; Sekhon 2007). We conduct quantitative assessments of the covariate
balance achieved by both coarse matching and household-to-household matching procedures. For
household-to-household matching, we select the matching procedure that minimizes covariate
imbalance. For coarse-matching we aim to maximize the likelihood of collecting baseline data in
settlements containing similar households to those participating in an MPA. In practice, this may mean
selecting a sub-optimal set of control settlements (i.e. a matching solution that does not minimize
covariate imbalance) in order to capture the likely range of conditions in an MPA.

For continuous variables, we calculate standardized mean differences, variance ratiost! as well as mean
and maximum differences in eQQ and eCDF plots for both unmatched and matched groups.
Parameters derived from the eQQ plots enable us to examine covariate balance in their native units
(e.g., kilometers for distance to market, or years of residency) and assess whether remaining imbalances
are substantively (rather than just statistically) meaningful. eCDF functions enable us to assess the
relative balance across observed covariates. Standardized mean difference is calculated as:

_ 100 (ftreatment - Jz'Control)

2 2
\/Streatment + Scontrol

Equation 3.2
Where ¥ is the mean, and s is the standard deviation.

For categorical covariates, parameters derived from eQQ and eCDF plots are not meaningful. For
these covariates, balance is assessed using a modified version of standardized difference based on
proportions (Rosenbaum & Rubin 1985). All multinomial categorical variables are converted into a
series of binary variables. Standardized proportional difference is calculated as:

10 Statistical significance testing should not be used to assess covariate balance, because (a) bias reduction before
and after matching is not clear (Caliendo & Kopeinig 2008) and (b) covariate balance needs to be demonstrated
across the entire distribution, rather than by a measure of central tendency (Imai et al., 2007).

1 The ratio of the variance observed in treated and untreated units. Ideally, the variance ratio should be 1.0, (i.e.,
treated and untreated units have equal variances).
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100 (Ptreatment - Control)
\/Ptreatment(l — Ptreatmentz) + Pcontrol(l — Pcontrol)

Equation 3.3
Where P is the proportion of households in a category.

There is no clear ‘stopping rule’ for matching procedures as the intent is to minimize covariate
imbalance. (Imai et al. 2008) In practice, scholars suggest a standardized difference of less than 5%
represents sufficient covariate balance upon which to base causal inference in the majority of cases
(Caliendo & Kopeinig 2008). In this study, we combine rules of thumb from impact evaluation literature
with a functional approach using theory and local expert judgment to inform our assessment of whether
sufficient covariate balance is achieved.

We document site-level covariate balance achieved by both coarse and household-to-household
matching with numerical (Table 3.1) and graphical summaries (Figure 3.1).

3.8 Sensitivity to hidden bias

Hidden bias (also known as unobserved bias) arises when a covariate not included in the matching
procedure correlates with both participation in the intervention and its outcomes, masking the effect of
the intervention (Rosenbaum 2010). Unfortunately, there is no empirical method of detecting and
guantifying the magnitude or direction of hidden bias (Rosenbaum 2010). Instead, it is necessary to
assess how vulnerable each impact estimate might be to hidden biases of varying magnitude.
Rosenbaum’s sensitivity bounds allow researchers to conduct a ‘thought experiment’, identifying how
robust a statistically significant impact estimate is to hidden bias (Rosenbaum 2010).

In this study, we calculate Rosenbaum’s sensitivity bounds (gamma) in R (version 2.15.1; R Core Team
2012) with the ‘rbounds’ package (version 0.9; Keele 2010). We compute sensitivity bounds for each
treatment effect, with a default upper bound on the sensitivity parameter (gamma, I') of 4, and a
gamma increment of 0.2. Using these starting parameters, we calculate the sensitivity of each treatment
effect to the potential presence of a hidden bias, affecting the odds of participation by up to a factor of 4.
Treatment effects robust to values of gamma significantly greater than 1.0, are considered insensitive to
potential hidden bias (Rosenbaum 2010).
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Table 3.1 Example covariate balance between households resident in Kofiau and the Boo Islands
Marine Protected Area (Kofiau and the Boo Islands Kawasan Konservasi Laut Daerah) and control

households in the Bird’s Head Seascape of Papua Barat, Indonesia achieved by household-to-household

matching techniques.

Covariate Status Treatment Control Mean
mean mean eQQ
Distance to market Unmatched 134 13.0 60.0 3.7 12.0
Matched 9.8 12.7 3.7 1.7 8.0
High dependence on fishing Unmatched 0.1 0.1 -27.2 - -
Matched 0.0 0.0 0.0 - -
Medium dependence on Unmatched 0.8 0.7 38.1 - -
fishing Matched 0.9 0.9 0.0 - -
Low dependence on fishing Unmatched 0.1 0.2 -25.0 - -
Matched 0.2 0.2 0.0 - -
Age of household head Unmatched 38.9 384 -1.0 2.6 26.0
Matched 39.0 39.3 -5.3 2.1 26.0
Gender of household head ~ Unmatched 1.0 11 -46.1 - -
(% female) Matched 1.0 1.0 6.0 - -
% household heads Unmatched 0.6 0.5 21.3 - -
receiving primary education Matched 0.6 04 25.0 - -
% household heads Unmatched 0.2 0.3 -29.0 - -
receiving junior secondary = Matched 0.2 04 -57.3 - -
education
% household heads Unmatched 0.1 0.1 -4.3 - -
receiving senior secondary Matched 0.1 0.1 9.8 - -
education
% household heads Unmatched 0.1 0.1 19 - -
receiving further or higher ~ Matched 0.1 0.0 16.2 - -
education
Paternal ethnicity Unmatched 0.8 0.6 51.3 - -
(% dominant clan) Matched 0.8 0.8 -31 - -
Residency Unmatched 30.6 17.1 68.1 146 36.0
Matched 29.8 28.8 4.9 5.8 15.0
Household size Unmatched 5.6 57 -6.2 0.3 3.0
Matched 5.8 55 4.3 0.3 6.0
Years unknown Unmatched 0.1 0.1 -9.1 - -
Matched 0.1 0.1 114 - -
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Figure 3.1 Mean covariate balance between households resident in four marine protected areas and
control households in the Bird's Head Seascape of Tanah Papua, Indonesia achieved by household-to-
household matching techniques. Mean covariate balance measured by the absolute standardized mean
difference between treatment and control households averaged across all observed covariates. A mean
standardized difference of zero indicates that mean covariate values in treatment and control
households are identical.
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4. Social impacts of marine protected areas

4.1 Rationale

In this study, we use household surveys in a quasi-experimental framework to quantify the social impacts
of MPAs, across social domains and between social groups. We conduct household surveys in a
representative, random sample of households resident in an MPA and coarsely-matched control
settlements, enabling us to understand the impacts of an MPA across the households resident within its
boundaries. The household survey instrument is designed to collect robust, quantitative data on a broad
range of social wellbeing metrics across five domains:

e Economic wellbeing

e Health

e Political empowerment
e Education

o Culture

We use demographic data, as well as information on household marine resource dependence to
delineate social groups, and enable us to document variation in the impact of MPAs across social groups.

In this section, we describe the development of the instrument (section 4.2), and provide detailed
guidance on its implementation in a site (sections 4.3-5.5).

4.2 Indicator development

The household survey instrument is intended to elicit robust, quantitative data across a broad suite of
well-being indicators. The instrument focuses on five domains of social wellbeing widely identified in
poverty frameworks (e.g., Human Development Index; United Nations Development Programme 1990),
human development goals (e.g., Millennium Development Goals; UN Millennium Project 2005) and
discussions on the linkages between biodiversity conservation and wellbeing (e.g., Millennium
Ecosystems Assessment 2005; Agrawal & Redford 2006; Sachs et al. 2009; Mascia et al. 2010)

The five domains which we focus upon are:

e Economic well-being: the resources people use to meet basic consumption and materials needs
and access other sources of wellbeing (Sen 1999).

o Health: the state of complete physical, mental, and social well-being and not merely the absence
of disease or infirmity (World Health Organization 1946)
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o Political Empowerment: people’s ability to participate in the decision-making processes that
effect their lives (United Nations Development Programme et al. 2005)

o Education: the structures, systems and practices —both formal and informal — used to transfer
knowledge and skills in a society (Stephanson & Mascia 2009).

e Culture: encompasses art, ways of living together, value systems, traditions and beliefts
(UNESCO, 2001).

Within each of these domains, the instrument builds upon the existing theoretical frameworks and
disciplinary expertise. We draw upon previously validated instruments and peer-reviewed studies,
including the United States Department of Agriculture Food Security Scale (Bickel et al. 2000), and peer-
reviewed metrics of place attachment (Gosling & Williams 2010) and resource rights (Mascia & Claus,
2008 Mascia & Claus 2009). We reviewed the literature on the social impacts of marine protected
areas, formulating hypothesized causal pathways linking MPA establishment to each of the dimensions of
well-being included on the household survey instrument (see table 4.1).

The instrument is designed to be modular, with a core set of indicators that may supplemented by
additional questions where greater depth on a particular construct is required. Wherever possible, the
core instrument should not be modified, to generate comparable data across sites. The development of
comparable data on the social impacts of MPAs across multiple sites will enable researchers to generate
policy-relevant insights on the performance of MPAs across geographies and scales. All questions on
version 2.3 of the household survey instrument are core indicators, except the child food security scale
(question numbers 46-49).

WWE-US and UNIPA developed the core indicator set in 2010, and piloted in two MPAs (Teluk
Cenderawasih National Park and Teluk Mayalibit Marine Protected Area) and their coarsely-matched
control settlements in the Bird’s Head Seascape of Tanah Papua, Indonesia. We revised the instrument
based on the pilot in 2011, when the monitoring program scaled up to cover a total of six MPAs in the
Bird’'s Head (version 2.0). Additional minor revisions were made in 2012 (version 2.3).
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Table 4.1 Indicators of social well-being included on the household survey instrument

Domain Indicator Mechanism Question
No. *
Economic well- Primary source of By restricting rules and use rights, MPAs may restructure incentives for certain 20a
being livelihood forms of marine resource use, and lead to occupational shifts.
Household assets MPA management may reshape household income and, thus, purchasing and 31
consumption patterns.
Cooking fuel MPA management may reshape household income and, thus consumption 32
patterns.
Health Food security MPA management may reallocate use rights to participating fishers and increasing  38-45
fish biomass, increasing catch and reducing the risk of food insecurity.
Morbidity MPAs may reduce the disease burden through improved food security and 33
income.
Mortality MPAs may reduce the disease burden through improved food security and 34-37
income.
Political Resource rights MPA establishment may restructure resource rights, empowering or 50-54
empowerment disempowering users depending on the MPA and pre-existing rights structures.
Community organization ~ MPA establishment may enhance participation in marine resource management 56-57
organizations as individuals join together to support or oppose an MPA.
Political engagement MPA establishment may increase engagement in local and national political 58-59
processes.
Education School enrollment Enrollment may increase as families have greater wealth either directly (e.g. 15
employment) or indirectly (e.g., increased fish catch) linked to MPA
establishment.
School enrollment gender  Gender gap likely to narrow as families have greater wealth either directly (e.g. 15
ratio employment) or indirectly (e.g., increased fish catch) linked to MPA
establishment.
Environmental knowledge = Knowledge and awareness of threats to the marine environment and potential 60-63
and awareness solutions likely to increase as a result of MPA establishment.
Culture Social conflict MPA establishment may decrease or increase conflict over marine resource use 55
and management.
Place attachment MPA may either alienate individuals from the marine environment or strengthen 64-69

their ties to it.

T Household survey instrument version 2.3

Version 1.0 (September 2012)

39



4.3 Instrument

The household survey instrument is a series of constrained choice and open-ended questions designed
to elicit information on household wellbeing. The instrument (Appendix 4.1) contains instructions to
enumerators, questions for respondents and responses boxes, and where appropriate, response codes
(Appendix 4.2). The instrument is accompanied by a protocol (Appendix 4.3) that provides a detailed
description of the instrument and step-by-step guidance on how to conduct surveys in a settlement.

The household is the unit of measurement for the survey. We define a household as a group of people
who share one kitchen. Household surveys should be conducted with the head of the household,
defined as the individual provides the main source of income for the family and has the right to make
decisions about the household. Where the household head is unavailable for interview, we seek
information from an appropriate representative. The majority of questions on the instrument are
designed to elicit information on the household as a whole. A small number of questions ask for
information about the individual respondent, rather than their household; these questions are clearly
identified on the instrument and in the instructions to enumerators.

We developed the instrument and accompanying protocols in English and Bahasa Indonesia. If
researchers plan to conduct surveys in other languages, the instrument should be translated by a native
speaker of the survey translated with an English back-translation to verify accuracy.

4.4 Sampling procedures

Our social impact methodology seeks to build a robust evidence base on the social impact of MPAs to
inform conservation policy and practice. It is important, therefore, that the evidence is reliable, accurate
and representative. We adopt best practice in sampling design, identifying the sample size necessary to
detect an effect of a particular size with power analysis and ensuring that the survey effort obtains
adequate coverage of social and geographic groups within a site (see section 4.4.2).

This section outlines the procedures for identifying the appropriate sample size to document social
impacts of a specific magnitude at a given site. We define a ‘site’ as an MPA and its coarsely matched
control settlements. Here, we assume that the boundaries of the marine protected area are known and
that an appropriate control group has been identified with the coarse matching procedure outlined in
section 3.6.2. Procedures for selecting a random sample of households upon arriving in a settlement,
after developing a sampling plan, are outlined in the household survey protocol (Appendix 4.3)
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4.4.1 Basic principles of sampling

A well-designed sampling strategy should be representative of subgroups, geographic and social, within
the population and have sufficient precision to detect the specified effect, whilst recognizing the financial
or logistical constraints of a survey team (United Nations 2005).

Here we define basic terms in the sampling process, and their meaning in the WWF-UNIPA social
impact monitoring methodology.

4.4.2

Population: all of the units to which one wishes to generalize survey results (Dillman et al. 2009).
In this study, the population is all households resident/participating in an MPA and its coarsely
matched controls (i.e, a site).

Sampling frame: the list from which a sample is to be drawn in order to represent the survey
population (Dillman et al. 2009). In this study, sampling frames are developed at two levels; the
site and the settlement. At the site level, the sampling frame is a list of all settlements and their
populations within an MPA and its coarsely matched controls. At the settlement level, the
sampling frame is a list of all households resident in that settlement (see Appendix 4.4 for
further details).

Sample: all units of the population that are drawn for inclusion in the survey (Dillman et al.
2009). For the household instrument, the sample is all of the households in an MPA and its
coarsely matched controls drawn for inclusion in the survey.

Sampling design: step-by-step guidance

1. Site-level sampling frame.

We use data from the most recent census combined with information on MPA boundaries to
develop a site level sampling frame, i.e., a list of settlements within an MPA and its coarsely
matched control settlements and their populations (number of households, or number of
individuals divided by average household size).

2. Power analysis

To ensure that our monitoring efforts can detect substantive changes (+/- 10% of baseline value)
in social wellbeing and ensure cost-effective allocation of effort, we use power analysis to
calculate the minimum sample required to detect an effect of a particular size in the population
of interest (Cohen 1988).
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Power analysis allows researchers to calculate the minimum sample size (n) required to detect a
specified effect, based on the population size (N), the estimated variance in a population (P) the
precision required (a), and the z-score associated with the confidence level (z) using the
following formula (Cohen 1988):

. 2P(l—P)
c;2+(P(1N—P)j

Equation 4.1

In this study, we employ a standard set of parameter values in power analysis (Table 4.2), to
ensure consistent statistical power across sites, wherever possible.

Table 4.2 Parameter values for power analysis

Parameter Standard value(s)

Precision a Precision may vary across sites, depending on population and available
budget. Where possible, we adopt a precision of 0.05 (i.e, 5%). The
minimum precision for this study is 0.1 (i.e.10%)

Population Variance P This parameter represents the expected degree of variability in a
population, expressed as a decimal. We use the most conservative value
of 0.5.

Z-score associated with  Z We use a standard value of 1.96 (equivalent to a 95% confidence interval)

a confidence interval

Where the calculated sample size exceeds 10% of the total population at a site, we apply a finite
population correction (Cohen 1988).

In small MPAs or coarsely-matched control groups, it may be necessary to impose a minimum
sample size rule, to ensure variation within and among groups can be analyzed. For any given
MPA or coarsely matched control group, the minimum sample size is 110 households. Where
the sample size computed in power analysis does not meet this criterion, we adopt an arbitrary
sample size of 110 households, or conduct a census. For a site (an MPA and its coarsely
matched controls), the minimum sample size is, therefore, 220.

3. Sampling strategy: stratified random or cluster sampling

This study uses one of two sampling designs, stratified random or cluster sampling, depending on
population size, the spatial extent of the MPA, and logistical constraints.
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A stratified random sample divides a population into ‘strata’ or groups, to ensure that each
group achieves representation within the sample. A cluster sample divides a population into
groups, based on a particular characteristic of interest, often geographic location, and samples in
some but not all of these clusters. Cluster sampling is thus a way to gain a representative
sample, in a large site where settlements are distant from each other. Clustering can affect the
reliability, precision and variance detected in a sample. Consequently, it is necessary to include a
correction for the effects of adopting cluster sampling. This is known as the design effect (or
‘deff’). The design effect cannot be directly computed prior to a survey. Instead a default
multiplier of 1.5 -2.0 is applied to the required sample size computed via power analysis, to
account for the effects of clustering (United Nations 2005).

In smaller sites, this study uses a stratified random sample of all settlements within the MPA and
its coarsely-matched control, with sample size in each settlement proportional to population.

In larger sites, where budget or logistical constraints preclude a stratified random sample, we
implement cluster sampling, with local administrative districts (Distrik in Bahasa Indonesia)
forming each cluster. The number of clusters sampled in each site is determined by the available
budget, with a greater number of clusters preferred. A design effect multiplier of 2.0 is applied
to the sample size computed via power analysis to account for the effects of clustering.

In the majority of sites, it is necessary to apply a decision-rule to identify the optimal sampling
strategy. In this study, we always adopt the sampling design which allows us to detect reliably
detect 10% change relative to baseline in our variables of interest with the smallest required
sample size (after taking design effects and the finite population correction into account).

4. Calculate the sample size required in each settlement

After identifying the required sample size and optimum sampling strategy, it is necessary to
identify how many households to sample in each settlement. Irrespective of whether a site is
subject to stratified random or cluster sampling, the target sample size in a settlement is
proportional to its population. This is known as proportionate sampling (United Nations 2005).

Proportionate sampling is a self-weighting design, in which the households in each sampled
settlement have an equal probability of being included in the survey. Proportionate sampling
simplifies the complexity of data analysis (United Nations 2005; Dillman et al. 2009).

The sample size for each settlement (ns) is given by:

Equation 4.2
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Where:
N = number of households in an MPA/control
Ns = number of households in settlement

n = required sample size for MPA/control

5. Oversamples and minimum settlement sample size

In this study, we apply two further decisions rules to calculate final required sample sizes in a
settlement.

The first of these rules is designed to account for inaccuracies in the sampling frame, while the
second is designed to ensure an absolute minimum sample size is achieved in each settlement.

o Oversample rule:

For each settlement, add either 10% or 2 households, whichever is greater, to the required
settlement sample size (ns) computed in equation 2.0.

e Absolute minimum sample size

The minimum sample size in any settlement is 10 households. If the sample size in a settlement
is less than 10 households after applying the oversample rule, the sample is automatically
increased to 10 households. If there are fewer than 10 households in a settlement, all
households are surveyed.

We document the sampling frame used in our sampling procedures (Appendix 4.4) and the interview
response rate (Appendix 4.5)

4.5 Field work logistics and planning

4.5.1 Field team

In this study, the field team is comprised of recent graduates and faculty members of a university within
the Bird's Head Seascape, the State University of Papua (UNIPA). At each site, the field team is
composed of five members, four enumerators tasked with implementing the household surveys, and a
field coordinator. Additional technical support is provided, as needed, by the UNIPA study director and
a data manager.
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Here, we describe the skills, roles and responsibilities of field team for the implementation of household
surveys in a site. Team members have additional roles and responsibilities when conducting focus groups
and key informant interviews on marine resource governance (see section 5.0)

Enumerators are responsible for conducting household surveys in settlement. Under supervision from
senior field team members, enumerators generate a random sample of households to interview in each
settlement, request the participation of individual households and conduct surveys with participating
households. Enumerators operate in pairs, with each enumerator alternating between posing questions
to respondents, and recording their responses. In this study, enumerators are recent science graduates,
from a range of disciplines, from the local university. Many do not have field experience prior to this
study. All enumerators are required to attend a five-day training session, which focuses on scientific
survey methods and skills (see section 4.5.2).

Field coordinators have day-to-day responsibility for the field team’s activities in a site. In Papua, field
coordinators are junior faculty members of UNIPA, with experience of managing research teams. Field
coordinators are responsible for introducing a field monitoring effort to local officials (the kepala desa or
the kepala adat), leading the in-settlement sampling process, coordinating the movements of the team,
and arranging transportation between settlements. In the Bird’s Head Seascape MPAs, field
coordinators do not remain in the field continuously during data collection, due to other University
commitments.

During the periods in which a field coordinator is not accompanying the field team, an experienced
member of the enumerator team, assumes day-to-day responsibility for the team. This ‘senior
enumerator’ may have conducted previous rounds of monitoring, or have other experience of scientific
surveying. In settlements where the field coordinator is absent, the senior enumerator is responsible
for introducing the monitoring effort to local officials (the kepala desa or the kepala adat), leading the in-
settlement sampling process, coordinating the movements of the team, and other day-to-day logistics.

To reduce the potential for strategic responses by surveyed household heads, field teams operate
independently from, but with the consent of the organizations responsible managing marine resources
(e.g. government, or non-governmental organizations). In some contexts, it may be appropriate to
consider the gender composition of the field team, particularly in regions where strong cultural norms
may influence the willingness of household heads to respond to certain types of questions posed by an
enumerator.

4.5.2. Field team training

Training is intended to provide field team with the necessary conceptual background, and practical skills
to conduct WWF-UNIPA social monitoring. Field team training occurs immediately prior to data
collection in each site. Training is held over 5 days, including a day-long field test (Table 4.3) and is led
by the study director, with technical support from WWF-US. Where possible, training should be held
in the native language of the field team/the language used for the survey.
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4.5.3 Planning

Enumerators operate in pairs with a full enumerator team (two pairs of enumerators) able to conduct
approximately 10 interviews per day (i.e., five interviews per enumerator pair, each lasting
approximately 45 minutes). To prevent local residents from feeling uncomfortable at the swiftness of
data collection, field teams should not attempt to conduct more than 10 interviews per day. Field teams
should plan to spend at least one day in each settlement, even where settlements are very small. In this
study, the size of the field team remains constant, even in larger sites, as individual settlements can be
both small and isolated. In this context, a large field team may appear intimidating for local residents, and
transporting large field teams between settlements may pose logistical difficulties.

When planning the movement of a field team through a site, a useful rule of thumb to calculate the
length of time required in each settlement and across a site, is to divide the required settlement sample
size by 10 (i.e., total number of interviews per settlement/maximum number of interviews conducted
per day). In the Bird’s Head Seascape, we allow one full day for travelling between settlements in a site.
Interviews are not conducted on travel days.

In Papua, we have found it useful for the field team to request assistance from local officials to find
appropriate accommodation in a settlement. In many cases, the field team stays with a local family, or in
rented accommodation. Field teams carry sufficient supplies (food, equipment, etc.,) so that they do not
place undue burden on local resources.

4.5.4 Budget

The costs of implementing this methodology fall into four categories, fixed costs associated with hiring
and training a field team (‘fixed costs’), costs which vary by site (‘site level variable costs’), costs which
vary depending on the number of settlements in a site (‘settlement level variable costs’), and those which
vary according to the population size ("per day variable costs).

Fixed costs remain the same, independent of the number of sites being surveyed at any one time. All
other costs vary across sites, and with the number of sites being monitored. In Papua, settlement level
variable costs exceed per day costs, due to the high price of fuel. In practice, this means sampling designs
that minimize the number of settlements sampled (i.e., cluster sampling) are more cost-effective than
reducing precision (a) in cases where financial resources are limited. In contexts where personnel costs
are higher than transport costs, the inverse is likely to be true.
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Table 4.3 Example training agenda and session topics

Day Session Session length Content Participants
1 1. Social impact 2 hours ¢ What are marine protected areas? Field team
monitoring ¢ Policy debates surrounding marine protected areas
overview ¢ WWHF-UNIPA monitoring study objectives
e Geographic scope of monitoring
o History and development of WWF-UNIPA monitoring
o Overview of quasi-experimental monitoring approach
o Overview of social wellbeing domains/indicators
e Overview of MPA governance
o Policy relevance at local, regional, national and international scales
2. Marine 2 hours e Introduction to coral reefs (biodiversity and human use) Field team
Protected e MPAs as a tool for conserving marine biodiversity
Areas: an e Types of MPAs
introduction e How MPAs work
o Policy debate surrounding ecological and social impacts of MPAs
o Evidence for the ecological and social impacts of MPAs
o WWHF-UNIPA monitoring research objectives
3. WWEF-UNIPA 2 hours o Quasi-experiments
monitoring goals e Measuring social well-being: methods
and approach e Social wellbeing indicators
e Measuring marine governance: methods
e Governance indicators
o Field team roles and responsibilities
2 4. An 1 hour e Rationale for household surveys Field team
introduction to e Household survey method.
household ° Samp”ng
Surveys e Identifying household heads and requesting interviews
¢ Informed consent and confidentiality
o Types of questions on the household survey instrument
e Coding responses to questions
o Blind response codes
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from field test

The review should cover any questions on household survey instrument that
enumerators need additional guidance upon as well as conduct in the field.

Day Session Session length Content Participants
5. WWEF-UNIPA 4 hours Informal question-by-question walk-through of household survey instrument. Session  Field team
household should cover basic principles of conducting interviews, recording data, and trouble-
survey shooting. The household survey instrument protocol (Appendix 5.5) can act as a
instrument guide to discussions.

3 6. WWF- 4 hours Informal question-by-question walk-through of focus group instrument. Session Field team
UNIPA focus should cover basic principles of conducting focus groups, strategies for facilitation,
group recording data, and trouble-shooting. The focus group instrument protocol
instrument (Appendix 5.5) can act as a guide to discussions.

7 WWEF-UNIPA 3 hours Informal question-by-question walk-through of the key informant interview Field
key informant instrument. Session should cover basic principles of conducting semi-structured coordinators
interview interviews, recording data, and trouble-shooting. The key informant interview
instrument protocol (Appendix 5.5) can act as a guide to discussions.
4 8. Field test 5 hours A field test should be conducted by the field team. Enumerators should follow the Field team
household survey protocol and practice interviewing respondents. Each enumerator
should have the opportunity to act as an enumerator and as a note-taker.

5 9. An 2 hours e What is data management? Field team
introduction to e Basic principles of data management systems
data e Relational data in spreadsheets and databases
management e Household survey database

e Introduction to data entry in the household survey database

e Managing the data entry process

e Backing up data.

e  Quality control procedures
10. Data entry 2 hours Practical session for enumerators to familiarize themselves with the UNIPA Enumerators
practice session household survey database. Each enumerator should enter at least one record

collected during the field test into a practice version of the database.
11. Feedback 2 hours The study director and field coordinators provide feedback to field team on field test. ~ Field team
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Table 4.4 provides a detailed breakdown of individual expenses, which fall under each cost category, and
Table 4.5 outlines the cost range for monitoring the social impacts of marine protected areas across the
Bird’s Head Seascape. Estimates do not include the cost of technical support from WWEF-US staff. In
general, costs tend to increase in larger, and more remote MPAs.

Table 4.4. Budget categories for monitoring the social impact of MPAs.

Category

Cost type

Fixed costs

Field partner overheads

Study director salary

Field team training

Site-level variable costs

Transport to/from local hub

Transport between local hub and site

Equipment

Settlement-level variable costs

Transport between sampled settlements

Per day variable costs

Accommodation for the field team

Field team subsistence

Local field assistant salaries

Survey reproduction costs

Enumerator salaries

Field coordinator salaries

Remittance for households (e.g., tea, betel nut)

Insurance

Table 4.5 Example budget for monitoring the social impacts of MPAs. Data represent the actual costs
(rounded to nearest USD10) incurred collecting baseline data in six MPAs and coarsely matched control
settlements between 2010 and 2012. Costs were incurred in Indonesian Rupiahs and converted to US
dollars in August 2012. Estimates do not include the cost of technical support from WWEF-US staff

Category

Cost (US Dollars)
Mean Minimum Maximum

Fixed costs (per site)

4,750.00 2,340.00 6,550.00

Site level variable cost (per site)

2,030.00 1,280.00 3,670.00

Settlement level variable costs (per settlement) 80.00 20.00 100.00

Per day variable costs (per day)

160.00 120.00 170.00
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4.5.5 Permissions and stakeholder engagement

It is important to communicate the purpose, methods and outputs of monitoring efforts. In Papua, we
communicate the purpose of the monitoring to a various stakeholders including government officials
(Provincial, Regency and District) and NGO staff. Prior to data collection, letters seeking the assistance
of local officials and information sheets are circulated (Appendix 4.6). Where necessary, the field team
obtains permits for entering National Parks.

Upon arrival in a settlement, the field coordinator or senior enumerator explains the purpose of the
monitoring to local officials (see Appendix 4.3 for detailed instructions) and, where necessary requests
assistance in arranging a focus group.

Households are provided with information about the purpose of the survey prior to a formal interview
request (see Appendix 4.7).

Upon returning to a settlement for a repeat survey, the field team circulates a summary reports
describing the social conditions in each settlement from the previous round of data collection (see
Appendix 4.8 for an example report). Summary reports documenting conditions at the district (distrik)
and site level are circulated to relevant stakeholders.

4.5 Conducting household surveys

Appendix 4.3 provides detailed guidance on the implementation of household surveys in a settlement.
Here, we briefly outline the steps a field team should follow upon arrival into a settlement. The field
team, led by the field coordinator (or senior enumerator if the field coordinator is absent) should:

e Explain the purpose of the monitoring to local officials, and request their assistance in generating
a sample frame, and arranging a focus group.

e Generate a random sample of households in a settlement. The sample size in each settlement is
determined by power analysis (see section 4.4.2)

o Seek the informed consent of households randomly selected for interview

e Conduct household interviews at a time convenient to the household head or their
representative.

e Use the household survey form to document the interview (Appendix 5.1). Appendix 4.2 and
4.9 list the appropriate response and identification codes for enumerators to use when
recording information.

e Check household surveys for completeness at the end of each day.

In this survey, we do not pay households for their participation. In some cases, it may be appropriate to
provide participating households with a small token of appreciation for their time. In Papua, the field
team provides betel nut, pens or tea as a token to participating households.
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4.5.5 Informed consent and confidentiality
Participation in the household survey is voluntary and it is important to gain a respondent’s informed
consent prior to interview. Informed consent can be defined as the voluntary agreement of a

respondent to participate in a survey, after information has been provided about that survey (Dillman et
al. 2009).

In this study, we obtain verbal informed consent from household heads or their representatives.
Enumerators read aloud an information sheet to the potential respondent, which explains the purpose
of the survey and the confidentiality of the data gathered (Appendix 4.7).

Data gathered from individual households in this survey are confidential, meaning that information which
could identify individual respondents is not disclosed. Field team training sessions include specific
guidance on both how to obtain informed consent and maintain confidentiality. In this study, we follow
best practice ethical guidelines (National Academy of Sciences 1995; American Anthropological
Association 1998) that govern research conduct.
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5. Marine protected area governance

5.1 Rationale

Growing evidence from the common pool resource literature suggests governance (e.g., an MPA’s
decision-making arrangements, resource use rules, monitoring and enforcement systems, and conflict
resolution mechanism), shapes the ecological and social outcomes of interventions in marine and
analogous resource systems (e.g., Mascia et al. 2010; Persha et al. 2011).

In this study, we build on the work of the International Forest Resources and Institutions (IFRI)
network, to develop consistent, flexible methods to operationalize common pool resource theory, and
capture fine-scale variation in governance regimes. Following Ostrom’s (1990) principles for effective
common pool resource institutions, we focus on:

o Decisionmaking arrangements for marine resource management
o Rules governing marine resources

e Monitoring and enforcement

e Conflict resolution

To do this, we adopt a mixed methods quasi-experimental approach, using focus group discussions and
semi-structured interviews with key informants to characterize marine resource governance in MPAs
and control settlements. We use focus groups to document the collective knowledge of marine
resource governance among local residents in MPAs and controls, focusing on how decisions are made
within the MPA, and the rules governing marine resources. We document the extent to which local
users participate in decisionmaking and monitoring and enforcement activities related to marine
resources.

Collective knowledge from focus groups is complemented with a series of in-depth interviews with key
informants, drawn from local user groups, marine resource managers and other stakeholders. In this
study, focus groups collect data on collective decision-making, monitoring and enforcement and conflict
resolution mechanisms. Each of the instruments is modified to the local context, asking participants
about resources, users and conditions occurring within a particular geography.

In this section, we describe the development of the focus group and key informant instruments (section
5.2) and provide detailed guidance on their implementation in a site (section 5.3). We consider
appropriate quality control procedures and data management in section 6.
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5.2 Indicator development

The focus group and key informant interview instruments (Appendices 5.1 and 5.2, respectively) are
designed to operationalize Ostrom’s design principles for effective common pool resource institutions
(Ostrom 1990). These are:

1. Clearly defined boundaries.
Individuals or households with rights to withdraw resource units from the CPR, and the
boundaries of the CPR itself are clearly defined.

2. Congruence.
(a)The distribution of benefits from appropriation rules is roughly proportionate to the costs
imposed by provision rules.
(b) Appropriate rules restricting time, place, technology, and/or quantity of resource units are
related to local conditions.

3. Collective choice arrangements.
Most individuals affected by operational rules can participate in modifying operational rules.

4. Monitoring.
Monitors, who actively audit CPR conditions and appropriate behavior are accountable to the
appropriators and/or are the appropriators themselves.

5. Graduated sanctions.
Appropriators who violate operational rules are likely to receive graduated sanctions (depending
on the seriousness and the context of the offence) from other appropriators, from officials
accountable to appropriators, or both.

6. Conflict resolution.
Appropriators and their officials have rapid access to low-cost, local arenas to resolve conflict
among appropriators, or between appropriators and officials.

7. Minimal recognition of rights to organize.
The rights of appropriators to devise their own institutions are not challenged by external
governmental authorities.

8. Nestedness.
Appropriation, provision, monitoring, enforcement, conflict resolution, and governance activities

are organized in multiple layers of nested enterprises.

(adapted from Ostrom 1990 : 90)
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The focus group and key informant interview instruments developed in this study, build upon the IFRI
frameworks to characterize marine resource governancel2. Table 5.1 outlines the quantitative metrics
we use to describe each of Ostrom’s principles and identifies the items on both the focus group and key
informant instruments which deal with these concepts. We complement these quantitative indicators
with qualitative data on the history and context of an MPA, decision-making arrangements, monitoring
and enforcement and conflict resolution. These open-ended questions are designed to elicit detailed
responses, enabling us to triangulate the quantitative profile of marine resource governance, and
understand the rich contextual detail of governance in each MPA and their coarsely matched control
settlements.

The governance instruments were developed by WWF and UNIPA in 2010, and piloted in two MPAs
(Teluk Cenderawasih National Park and Teluk Mayalibit Marine Protected Area) and their coarsely-
matched control settlements in the Bird’s Head Seascape of Tanah Papua, Indonesia. The instruments
were revised based on the pilot in 2011, when the monitoring program scaled up to cover a total of six
MPAs in the Bird's Head (version 2.0). Additional minor revisions were made to the focus group
instrument in 2012 (version 2.1).

5.3 Marine resource governance instruments

In this study we use focus groups and key informant interviews to characterize marine resource
governance in the Bird's Head Seascape under different management regimes (MPA vs. non-MPA).

A focus group is a facilitated discussion among a group of people about a specific topic that explores
collective understanding and divergent perspectives within a group (Bernard 1995). In this study, we
conduct focus groups to document the collective understanding of marine resource governance in a
specific geographic area. Focus groups, facilitated by senior members of the UNIPA field team, elicit
information on the boundaries and characteristics (e.g., important species, habitats and user groups) of a
marine resource governance unit (an MPA, or usual fishing grounds) and how it is managed. The focus
group instrument (Appendix 5.1) gathers information using a range of techniques including constrained
choice and open-ended questions as well as participatory mapping and ranking exercises.

We conduct semi-structured interviews with key informants to capture specialist knowledge about the
subtleties of marine resource governance in the Bird’s Head Seascape. Key informants are individuals
with specialist knowledge about a particular topic that they are willing to share (Bernard 1995). A key
informant is defined by their knowledge and their willingness to share their knowledge, not their social
status, wealth or political power (Bernard 1995). In this study, a key informant is someone who has
specific, detailed knowledge about how marine resources are used and managed in the marine protected
area (MPA) or usual fishing grounds (for coarsely-matched control settlements).

12 For more information on the IFRI framework, see http://www.sitemaker.umich.edu/ifri/home
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Table 5.1 Governance indicators on the focus group (FGD) and key informant interview (KII) instruments. Adapted from Ostrom (1990)

Design Principle Attribute Dimension Question  Metric
1. Clearly defined la. Users [FGD-12] Proportion of users who know the external
boundaries. boundaries of the CPR.
[FGD-13] Proportion of users who know the internal
boundaries of the CPR.
1b. Resource i. Context-dependent rules: species [KII-5] Proportion of important species subject to specific
appropriation rule.
ii. Context-dependent rules: habitats  [KII-5] Proportion of important habitats subject to specific
appropriation rule.
iii. Context-dependent rules: users [KII-6] Proportion of important users subject to specific
appropriation rule.
2. Congruence 2a . Proportionality [FGD-27] Mean cost-benefit ratio for users.
[FGD-28]
2b. Congruence of [KII-7] Rules vary over time based on ecological condition
rules with local [K1I-8] Rules vary over time based on social condition
conditions
3. Collective choice 3a. Participation in . Establishment [FGD-14] Proportion of users actively participating in the
arrangements decision-making decision to establish MPA
ii. Boundary demarcation [FGD-15] Proportion of users actively participating MPA
boundary demarcation decision
iii. Management organization [FGD-16] Proportion of users actively participating in design of
management organization
iv. Appropriation rules [FGD-17] Proportion of users actively participating in setting
appropriation rules.
4. Monitoring 4a. Active i. Ecological conditions of CPR. [FGD-18] Frequency the condition of marine resources is
monitoring monitored.
ii. Social conditions of CPR. [FGD-19] Frequency the well-being of people who depend on
marine resources is monitored.
iii. Appropriate behavior [FGD-20] Frequency compliance with appropriation rules is
(compliance) monitored.
4b. Accountable i. Sanctions for failure to monitor [KII-22] Number of sanctions for failing to monitor
monitoring ecological conditions ecological conditions
i. Sanctions for failure to monitor [KI1I-23] Number of sanctions for failing to monitor social
social conditions conditions
i. Sanctions for failure to monitor [KII-24] Number of sanctions for failing to monitor
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Design Principle Attribute Dimension Question  Metric
i. Sanctions for failure to enforce [KII-25] Number of sanctions for failing to enforce
appropriation rules appropriation rules
5. Graduated sanctions 5a. Probability of i. Graduated sanction [FGD-21] Number of sanctions employed to enforce
sanction compliance with appropriation rules
[FGD-21 Verbal sanction
AB]
[FGD-21 Monetary sanction
C-E]
[FGD-21F] Physical sanction
ii. Probability of sanction [KI1I-18] Probability of sanction
5b. Context i. Characteristics of offence [KII-19, A-  Sanction influenced by characteristics of offence
dependent sanction D]
iil. Characteristics of offender [KII-19, E-  Sanction influenced by characteristics of offender
G]
5¢c. Accountability  i. Users determine sanction [KlI-22] Proportion of sanctions levied by appropriators
to users [FGD-22]
iil. Accountable officials determine [KII-25] Number of sanctions employed to hold monitors
sanction accountable.
5d. Incentives [KI11-20] Number of incentives to encourage compliance with
appropriation rules.
6. Conflict resolution 6a. Rapid [FGD-24A] Mean time required to resolve conflict between
users (days)
[FGD-24B] Mean time required to resolve conflict between
users and officials (days)
6b. Low-cost [FGD-25A] Mean cost incurred to resolve conflict between
users (US dollar equivalent)
[FGD-25B] Mean cost incurred to resolve conflict between
users and officials (US dollar equivalent)
6¢. Accessible [FGD-26A] Mean distance travelled to resolve conflict between
users (minutes)
[FGD-26B] Mean distance travelled to resolve conflict between
users and officials (minutes)
7. Minimal recognition of [KII-14] Proportion of users whose right to self-organize is
rights to organize minimally recognized by Government.
[KII-15] Extent to which appropriator rules are incorporated
into national government practices.
8. Nestedness [Kl1I-2] Proportion of management zones subject to cross-

scale co-ordination.
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Key informant interviews allow us to explore sensitive aspects of marine resource governance, including
monitoring and enforcement as well as specialist knowledge (e.g., the organizational structure of
management); information not easily obtained in a focus group setting. The key informant interview
instrument (Appendix 5.2) contains constrained choice and opened-ended items, to enable us to
generate quantitative, comparable data as well as qualitative items to provide contextual detail.

In this study, the focus group and key informant interview instruments are linked, with information
generated by focus groups (e.g., lists of important species, habitats, users) used to ask key informants
contextually appropriate questions (see Appendix 5.3 for detailed guidance).

Both of the marine resource governance instruments in this study (Appendices 5.1 and 5.2) contain
instructions to the field team, questions, and responses boxes, and where appropriate, response codes.
Each instrument is accompanied by a protocol (Appendices 5.3 and 5.4) that provides a detailed
description of the instrument and step-by-step guidance on how to conduct focus groups and key
informant interviews in a settlement. Codebooks for each instrument are also provided in Appendices
5.5 and 5.6)

For both governance instruments, the unit of interest is location-dependent. For focus groups and key
informant interviews conducted in an MPA, it is the MPA that is the governance unit of interest. In
coarsely matched control settlements, we ask about the settlement’s ‘usual fishing ground’, defined as
the area most commonly fished by households in that settlement. In Papua, ‘usual fishing grounds’ often
correspond to the boundaries of traditional marine tenure units.

The instrument and accompanying protocols were developed in English and Bahasa Indonesia. If
researchers plan to conduct surveys in other languages, the instrument should be translated by a native
speaker of the survey translated with an English back-translation to verify accuracy.

5.4 Sampling

Our approach to characterizing marine resource governance uses non-probability, purposive sampling
methods. These sampling methods target data collection efforts toward individuals with specific
knowledge about marine resources in those settlements where it is available (Bernard 1995). Purposive
sampling allows us to target those individuals with particular knowledge about marine resources. It is
important to remember, however, than purposive sampling does not allow us to generalize information
from the sample to the population as whole (Bernard 1995).

Our sampling approach is also opportunistic, contingent on the presence of qualified member of the field
team. In this study, only senior members of the UNIPA field team (i.e., the study director or field
coordinators) conduct focus groups and key informant interviews. As these senior field staff are not
continuously present during data collection, the sampling coverage at each monitoring round is less
comprehensive than the household survey.
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In Papua, the pool of individuals knowledgeable about marine resources may be small in any given site.
To prevent survey fatigue, we do not conduct repeat focus groups and key informant interviews on the
same 2 year sampling interval as household surveys. Instead, we conduct repeat governance monitoring
every four years in any given settlement.

As governance sampling coverage seldom comprehensive at each monitoring round, field coordinators
use the round of household surveys conducted at 2 years post-establishment to maximize focus group
and key informant coverage. For example, consider a MPA with 10 settlements. At the time baseline
household surveys were conducted, field coordinators conducted focus groups and key informant
interviews in settlements 1-5. When the field team returns to the survey the MPA after 2 years (t2),
field coordinators conduct focus groups and key informant interviews in settlements 6-10. During the
third round of monitoring, four years after MPA establishment (ts), field coordinators return to
settlements 1-5 to collect governance data.

5.4.1. Sampling procedures for focus groups

As the purpose of this study is to understand marine resource governance and community livelihoods,
field coordinators identify local residents who are particularly knowledgeable about the status, use, and
management of local marine resources as potential focus group participants.

Ideally, we conduct focus groups in every settlement where household surveys are being conducted. In
practice, the number of focus groups will be determined by the availability of the field coordinator to
facilitate the discussions and the availability of participants. As a guide, focus groups should be held in a
minimum of three and preferably at least five settlements in both MPA and control sites.

If possible, participants should reflect the full range of people who use the MPA or usual fishing grounds
(in control settlements), including fishers and non-fishers of all social backgrounds (e.g., wealth, ethnicity,
gender, education, political status). Most important, however, is that participants are particularly
knowledgeable about the status, use, and management of local marine resources.

A focus group will usually contain between 6-12 participants, but these numbers can vary based on local
conditions. A focus group with fewer than 6 participants may lack the full range of local perspectives; a
focus group with more than 12 participants may be difficult to facilitate, and participants may be
frustrated because they rarely have the opportunity to speak.

Further guidance on the identification of focus group participants is given in Appendix 5.4.

5.4.2. Sampling procedures for key informant interviews

In this study, we define a key informant as an individual someone who has specific, detailed knowledge
about how marine resources are used and managed in the marine protected area (MPA) or usual fishing
ground (for coarsely matched control settlements). Importantly, a key informant is someone who is also
willing to share their information in a formal interview. We identify potential key informants through
multiple, iterative sampling methods including: consulting knowledgeable local residents (e.g. local
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officials); identifying ‘stand-out’ participants in focus groups; and asking existing key informants to
recommend other potential interviewees. We draw our sample of key informants from members of
specific local groups (including fishers and non-fishers), local leaders and officials, academic or technical
professionals who work in marine environments and government officials.

In this study, we do not adopt an arbitrary sample size for key informant at each site. However, it is still
important to ensure that the sample is large enough to represent the variation at a site. Field
coordinators use several ‘rules of thumb’ to calibrate sample size:

o At least 10-15 key informants per site (site= MPA + control).
o 2-3 key informants per focus group (at least one, and less than five).

Field coordinators also assess the information elicited from key informants. If each interview is
generating substantial new insights, field coordinators conduct more key informant interviews. If
interviews are giving consistent information from a diverse range of respondents, it is likely that the
existing sample of key informants is sufficient to represent the variation at the site.

Further guidance on the identification of key informants, and sampling procedures is given in Appendix
53.

5.5 Field work logistics and planning

5.5.1 Field team

In this study, the field team is comprised of recent graduates and faculty members of a university within
the Bird's Head Seascape, the State University of Papua (UNIPA). At each site, the field team is
composed of five members: four enumerators (tasked with implementing the household surveys), and a
field coordinator. Additional technical support is provided, as needed, by the UNIPA study director and
a data manager. Only senior members of the field team conduct focus groups or governance surveys.
Enumerators may assist field coordinators to document focus group discussions, or help with logistics.

To reduce the potential for strategic responses by surveyed household heads, field teams operate with
independently from, but with the consent of the organizations responsible managing marine resources
(e.g. government, or non-governmental organizations). In some contexts, it may be appropriate to
consider the gender composition of the field team, particularly in regions where strong cultural norms
may influence the willingness of household heads to respond to certain types of questions posed by an
enumerator.

5.5.2. Field team training

Training is intended to provide field team with the necessary conceptual background, and practical skills
to conduct WWF-UNIPA social monitoring. Field team training occurs immediately prior to data
collection in each site. Training is held over 5 days, including a day-long field test (Table 4.3) and is led
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by the study director, with technical support from WWEF-US. Where possible, training should be held
in the native language of the field team/the language used for the survey.

5.5.3 Fieldwork planning and budget

In this study, focus groups and key informant interviews are conducted at the same time as surveys to
monitor household wellbeing (see section 4.0). As the additional costs of conducting focus groups and
key informants is small compared to the overall costs of monitoring, we develop budgets and develop
fieldwork schedules based on the requirements of the household survey protocol. We outline the
logistics and costs of the household survey effort in sections 4.5.3 and 4.5.4 respectively.

5.5.5 Permissions and stakeholder engagement

It is important to communicate the purpose, methods and outputs of monitoring efforts. In Papua, we
communicate the purpose of the monitoring to a various stakeholders including government officials
(Provincial, Regency and District) and NGO staff. Prior to data collection, letters seeking the assistance
of local officials and information sheets are circulated (Appendix4.6). Where necessary, the field team
obtains permits for entering National Parks.

Upon arrival in a settlement, the field coordinator or senior enumerator explains the purpose of the
monitoring to local officials (see Appendix 5.4 for detailed instructions) and, where necessary requests
assistance in arranging a focus group.

Focus groups participants and key informants are provided with information about the purpose of the
study prior to a being asking to formally consent to participate (see Appendices 5.4 and 5.3).

Upon returning to a settlement for a repeat survey, the field team circulates a summary reports
describing the social conditions in each settlement from the previous round of data collection (see
Appendix 4.8 for an example report). Summary reports documenting conditions at the district (distrik)
and site level are circulated to relevant stakeholders.

5.5 Conducting focus groups and key informant interviews

Appendices 5.3 and 5.4 provide detailed guidance on the implementation of focus groups and key
informant interview to characterize marine resource governance. Here, we briefly outline the steps a
field coordinator should follow upon arrival into a settlement:

e Explain the purpose of the monitoring to local officials, and request their assistance in arranging
a focus group.

e Seek the informed consent of households focus group participants

e Conduct focus groups at a time convenient to participants
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e Use the focus group form (Appendix 5.1) and map templates to document the discussion.
e Check the completeness of the focus group form and associated materials (e.g., annotated maps,
photographs, digital recodings) at the end of each day of data collection

When conducting key informant interviews, field coordinators should:

o Generate lists of potential key informants by consulting local residents, identifying stand-out
focus group participants, and asking each key informant for other potential interviewees at the
end of an interview.

o Seek the informed consent of key informants prior to interview.

e Conduct semi-structured interviews at a time convenient to the key informant.

e Use the key informant interview form (Appendix 5.2) to document the interview.

e Check the completeness of the key informant interview form and associated materials (e.g.,
digital recordings) at the end of each day of data collection

In this survey, we do not pay individuals for their participation. In some cases, it may be appropriate to
provide participating households with a small token of appreciation for their time.

5.6.1 Informed consent and confidentiality

Participation in both focus groups and key informant informants is voluntary and it is important to gain
informed consent of study participants prior to interview. Informed consent can be defined as the
voluntary agreement of a respondent to participate in a survey, after information has been provided
about that survey (Dillman et al. 2009).

In this study, we obtain verbal informed consent from focus group participants and key informants. In
focus groups, the facilitator explains the purpose of the discussion to potential participants prior to
commencing formal discussions (see Appendix 5.4 )Any individuals who choose not to participate in the
focus group may leave before the formal discussion begins. The consent of key informants is obtained by
the field coordinator or study director prior to interview . A formal letter explaining the purpose of the
monitoring and requesting participation is sent to potential key informants. Interviewers provide this
information again at the beginning of the interview, and obtain formal consent (see Appendix 5.3).

Data gathered from participants (focus group discussants and key informants) in our monitoring efforts
are confidential, meaning that information which could identify individual respondents is not disclosed.
Field team training sessions include specific guidance on both how to obtain informed consent and
maintain confidentiality. In this study, we follow best practice ethical guidelines (National Academy of
Sciences 1995; American Anthropological Association 1998), that govern research conduct.
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7. Quality Control and Data Management

7.1 Quality Control

Quality control is ‘any method or procedure for collection, processing or analyzing survey data that is
aimed at maintaining or enhancing their reliability or validity’ (Ustun et al. 2005). It is an iterative
process that occurs at all stages of implementation, from design to the dissemination of information to
policy-makers and stakeholders (Ustun et al. 2005).

In this study, we undertake quality assessment and quality control measures at all stages of the
monitoring process. We adopt best practices in impact evaluation research design, adopt peer-reviewed
and validated metrics of governance and social wellbeing (e.g., Bickel et al. 2000 ) and design our
instruments and protocols to maximize data reliability (e.g., Dillman et al. 2009 ).

7.1.3 Eliciting reliable information

We provide detailed instructions to enumerators and field coordinators on how to elicit and record
information from participants. These instructions are included on the instruments and protocols
supplied to field teams, as well as forming the basis of our training sessions.

7.1.4 Recording information

Information gathered from household survey respondents, focus group participants and key informants
is recorded by a note-taker at the time of interview. In both household surveys and focus groups, the
interviewer or facilitator is assisted by a second member of the field team, acting as a note-taker. This
enables interviewers to focus on eliciting information, and ensures detailed records are made of
discussions. In key informant interviews, the interviewer may use a digital voice recorder to supplement
notes made at the time of interview.

We use constrained choice items extensively on all three instruments (i.e., household survey, focus
group and key informant) in our study. Codes are provided on the instrument and in an independent
codebook (see for example, Appendix 4.2). Constrained choice response categories are designed to be
exhaustive and mutually exclusive, to reduce non-response bias or incorrect coding. We include an
notes column on all three instruments for note-takers to provide additional or clarifying information.

At the end of each day of data collection, senior field team members (i.e., field coordinators or senior
enumerator) checks the completeness and accuracy of data records collected that day. Individual pairs
of enumerators also check their data is recorded accurately and legibly. We maintain log-books,
documenting daily activities during data collection. Log-books record the number of interviews
conducted by the field team each day as well as any issues pertinent to the monitoring effort.
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7.1.4 Data entry

Household survey data are entered into an Access Database, immediately after the field team returns
from data collection. Wherever possible, a member of the interview team (i.e., the interviewer or the
note-taker) enters the data pertaining to a particular household. The data management system is
designed to flag obvious errors at the time of data entry (e.g., the use of invalid codes, violations of
survey internal consistency). We incentivize participation in the data entry process by making data entry
payments contingent on the number of surveys entered.

7.1.5 Quality control procedures
We conduct extensive quality control checks, adhering to standard practices in monitoring and
evaluation. In this study, we use automated procedures in a relational database to flag:

e Incomplete records

e Duplicate records

e Invalid response codes

e Contradictory flow through prescribed skip patterns

e Internal consistency (e.g., logical responses to individual items)
e OQutliers

Any records identified by these quality control processes are verified by a fluent speaker of Bahasa
Indonesia against the paper records made by the field team at the time of survey or interview.

We conduct extensive quality control checks on a random 10% sub-sample of the records entered by
each field team member. Sub-sampled records are re-entered by a second, independent data coder
(‘double-blind’ data entry), and the accuracy of data entry assessed. Where repeated errors are
identified, we provide additional training on specific items or to individual enumerators as necessary.

We document non-response rates for the survey as a whole with the sampling deviation index, and for
individual items using un-weighted response rates and item responses rates. For those items with high
non-response rates (>5% of respondents), we check for underlying biases between respondents and
non-respondents.

7.1.6 Information dissemination

We strive to make all survey documentation and information publicly available, except where disclosure
may violate the confidentiality of individual respondents. Where we detect quality control issues (e.g.
high non-response bias, incomplete records), we make a case-by-case decision on whether to publish
individual item results. We do not impute missing values.
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7.2 Data Management

Data are stored securely and handled to minimize the risk of disclosure. In this study, we store data on
secure servers, with password protection and limited access rights. Data systems are protected from
unauthorized access and security procedures in place to reduce risk from malicious software (B-U).

We protect individually-identifiable data and clearly identify the variables that pose a disclosure risk if
shared (Appendices 4.2, 5.5 and 5.6). We do not conduct analyses that would allow identification of
individual respondents.
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8. Glossary

Average treatment effect on the population (ATE)
Difference in outcome values after participation and non-participation in a particular
intervention. It includes both the effect on participants and non-participants (Caliendo &
Kopeinig 2008).

Average treatment effect on the treated (ATT)
‘The difference between outcome values with and without treatment for those who actually
participated in treatment’ (Caliendo & Kopeinig, 2008: 34). For example, it is the relative
difference between the food security of households participating in a marine protected area
since its establishment when compared to non-participating households over the same time
period. As ATT focuses on the impact upon participants, it is the impact estimate of interest in
this study.

Baseline
Conditions observed prior to the establishment of a conservation intervention (also known as
pre-intervention survey; ex-ante survey).

Before-After-Control-Impact
Also known as Before-After-Control-Intervention, BACI. A research design which allows for causal
inference about the impact of an intervention. This design allows for difference-in-difference
estimates of an intervention’s impact to be made. Before-After-Control-Impact (BACI) designs
involve data collection pre- and post- intervention (Before-After) in both participating and non-
participating units (Control-lmpact). See also: Difference-in-Difference.

Caliper
A value or rule used in statistical matching procedures to specify the maximum ‘distance’
between each treated unit and suitable untreated units (Caliendo & Kopeinig 2008). An
example caliper might be 1.5 times the standard deviation of the covariate distribution.
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Causal Inference

The process of understanding the cause-and-effect relationships between an intervention and its
impacts (Gertler et al. 2011).

Common Support
The subset of covariate values observed in both treated and untreated units (Dehejia & Wahba
2002). A covariate might have a possible values ranging from 0.0 to 1.0. Values of this covariate
in the treated group range between 0.4 and 0.8. Values in the control group range between 0.3
and 0.7. In this case, the subset of covariate values observed in both treated and untreated units
is 0.4 to 0.7. This is the region of common support.

Counterfactual
An estimate of what the outcome would have been for an intervention’s participant in the
absence of that intervention (Gertler et al. 2011). For example, the food security status of a
household participating in a marine protected area had the marine protected area not been
established. The counterfactual cannot be directly observed and instead, is estimated through
the use of comparison groups (Sekhon 2009; Gertler et al. 2011).

Covariate
A variable hypothesized to affect either participation in, or outcomes of, an intervention,
measured prior to the establishment of an intervention (i.e. treatment assignment; Rosenbaum
2010).

Covariate balance
Similarity between observed covariate values between treated and control groups (Rosenbaum
2010). Comparing the covariate balance achieved by various bias reduction techniques can be
used to identify the most efficient matching procedure (i.e. the procedure which leads to
greatest similarity between treated and control groups).

Difference-in-difference
Difference-in-difference (‘DD’) designs estimate the impact of an intervention as the relative
difference between the change in an outcome variable for participants since intervention
establishment, compared to the same metric for non-participants over the equivalent time
period (Gertler et al. 2011). It is also known as ‘double difference’ as the impact estimate
includes a measure of both the change in a variable of interest over time (pre-intervention; post-
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intervention) and the difference between participants and non-participants (Gertler et al. 2011).
By taking account of changes occurring over time, and pre-existing differences between treated
and control groups, difference-in-difference estimates of an intervention’s impact are robust to
selection bias and concurrent change.

Endogenous selection bias
See selection bias.

External validity
The extent to which the findings of a particular impact evaluation may be generalized to a
broader population of interest (Gertler et al. 2011).

Hidden bias
Any form of selection bias which is not accounted for in the matching process (Rosenbaum
2010).

Impact evaluation
Impact evaluation measures the intended and unintended consequences of conservation
interventions, with particular emphasis upon long-term impacts on ecological and social
conditions (Mascia et al. in press).

Internal validity
The extent to which the changes detected in an outcome variable are caused by, and not simply
correlated with, an intervention (Gertler et al. 2011). In impact evaluation, internal validity is
usually linked to whether the control group provides an accurate measure of the counterfactual
(Rosenbaum 2010). Compare with: External validity

Intervention

A project, program or policy of interest. See also: Treatment

Mahalanobis metric matching
A statistical matching procedure based on the calculation of Mahalanobis distances between each
treated unit and the pool of candidate controls (Rubin 1980).
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Marine protected area

"Any area of intertidal or sub-tidal terrain, together with its overlying water and associated flora,
fauna, historical and cultural features, which has been reserved by law or other effective means
to protect part or all of the enclosed environment,” (Kelleher 1999). Marine protected areas
may place restrictions on the types of activities (e.g., fishing, tourism, extraction of non-
renewable marine resources) which can take place within their boundaries, as well as who can
(and cannot) lawfully extract resources. Some marine protected areas are classified as ‘no-take’
reserves, in which the extraction of resources is prohibited, while others allow certain forms of
resource extraction.

Matching
A suite of statistical techniques used to construct an artificial control group (Gertler et al. 2011).
Each treated unit (e.g. households participating in an MPA), is matched to one or more
untreated units with similar characteristics. Matching statistics identify which untreated unit(s) is
most similar to each treated unit.

Matching with replacement

A type of matching, in which each untreated unit may form the control group for more than one
treated unit (Caliendo & Kopeinig 2008).

Observable bias
Factors that correlate with participation in an intervention, and which may causally affect the
outcome variable of interest, even in the absences of that intervention (Rosenbaum 2010).
Unless adequately addressed, observable bias can lead to inaccurate or incorrect estimates of an
intervention’s impact.

Outcome
A variable measured after treatment (Rosenbaum 2010).

Power
The probability that a statistical test will reject the null hypothesis when the null hypothesis is
false (i.e., the probability of not committing a Type Il error; Cohen 1988). The statistical power
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of a test is linked to sample size, as well as other properties of the population of interest
(Cohen 1988). See also: Power analysis

Power analysis

A calculation that can be used to identify the minimum sample size needed to detect an effect of
a particular size (Cohen 1988).

Propensity score

A regression-based matching technique. The propensity score is the conditional probability of
assignment to treatment given the observed covariates (Rosenbaum 2010).

Quasi-experiment
Quasi-experiments are a set of evaluation research designs, most commonly used when
participation in an intervention is non-random, that allow causal inferences to be made about
the impact of an intervention (Gertler et al. 2011). Quasi-experimental approaches attempt to
control for observable bias through one of a suite of statistical techniques, including matching,
instrumental variables and regression discontinuity.

Reference focus group
The focus group data sheet used to modify the key informant interview instrument to ensure
questions posed to each key informant are locally relevant. For detailed guidance on reference
focus groups and criteria for identifying the appropriate data sheet, see section 3.1 of Appendix
5.3 Key Informant Interview Protocol.

Sample

All units (e.g., household) from a population of interest (e.g. settlement) selected for inclusion in
a survey.

Sampling
The standard set of procedures applied to identify which units from a population of interest will
be included in a survey (Dillman et al. 2009). Sampling procedures may vary between methods

(e.g., focus groups versus household surveys), research questions, but remain consistent for a
specific method.
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Sampling frame

A comprehensive list of all the units (e.g., households) in a population of interest (e.g., a
settlement), from which a sample will be drawn (Dillman et al. 2009).

Selection bias

Site

A type of observable bias which occurs when participation in an intervention is non-random and
the probability of participation in a particular intervention correlates with the outcomes of an
intervention (Rosenbaum 2010). For example, the protected areas are more likely to be located
at high elevations, on steep slopes and distant from human population centers (Joppa & Pfaff
2009). These same factors also lessen the probability that a parcel of land will be converted to
agriculture. Consequently, an impact evaluation considering the impact of protected areas on
agricultural conversion that did not consider elevation, slope or distance to market when
selecting a comparison group, may be subject to bias. Selection bias arises from systematic
differences between those who participate in an intervention, and those who do not (Gertler et
al. 2011).

A marine protected area and its coarsely matched control settlements.

Spillover

Spillover occurs when an intervention has impacts beyond its defined boundary (Ewers &
Rodrigues 2008). The boundary may be geographic (e.g., a protected area) or based on eligibility
criteria (e.g.,, a household’s income). Marine protected areas, for example, may increase the
abundance and biomass of fish in immediately adjacent, but unprotected waters. Spillover may
be positive (e.g., increased fish biomass; Halpern et al. 2009) or negative, leakage effects (e.g.,
displacement of fishers to unprotected waters, known as ‘fishing the line’; Kellner et al. 2007).
Where spillover (positive or negative) affects the untreated, control group in an impact
evaluation, the estimate of an intervention’s impact can be distorted.

Theory of Change

An articulation and frequently graphical illustration of the assumed logical, causal relationships
between intervention (project, program, policy) inputs, activities, outputs, and outcomes (Mascia
et al. in press).

Treatment

A project, program or policy of interest (Gertler et al. 2011). See also: Intervention

Version 1.0 (September 2012) 70



Treatment assignment
The set of rules, criteria or processes that define whether each unit is subject to treatment or
not (Caliendo & Kopeinig 2008).
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Appendix 4.1 Household Survey Instrument
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Site Code Population Center Code

UNIPA Household Instrument

Version 2.3

Section 1. Identification

1. Country Name

Household Code

2. MPA Name

3. Population Center Name

4. Household Code

5. Primary Respondent Name

6. Secondary Respondent Name

7. Interviewer Name

8. Note-taker Name

9. Field Coordinator Name

10. Household location Latitude

Longitude

11. Date of Interview (DD/MM/YYYY)

12. Start time of interview (HH:MM)

13. End time of interview (HH:MM)

14. Instrument version number v.2.3
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Site Code Population Center Code Household Code

Section 2. Household Characteristics

Before we ask you questions about your economic well-being, health, and education, we would like to know
more about the members of your household.

In particular, we would like to make a complete list of all the people who normally live and eat their meals
together in this dwelling. First can you please tell us the names of all the members of your immediate family
who normally live and eat their meals together in this dwelling, as well as their age and relationship to you.
This includes [you/the head of the household], [your/his/her wife or wives/husband(s)], and
[your/ his/her] children (in order of age).

Please include usual members, who are away visiting, in the hospital, at boarding schools or university, etc.
Also include visitors who have lived in the household for 6 months or more.

Start by writing the name of the head of the household in the first box for 15a. Record the name of
the spouse(s) of the head of the household immediately below the head of the household. In age
order (oldest first). write down the names of all the children in the household.

Write down the sex. age. and relationship to the head of the household for each person.

Please give me the names of any other persons related to [you/the head of the household] or to
[your/his/her wife/husband], together with their families, who normally live and eat their meals here.

List the names of all other people living in the household who are directly related to the household
head (e.q.. brother/sister/mother/ father).

What is their age and their relationship to [you/head of the household]?

Write their sex. age. and relationship to the head of the household.

Are there other persons not now present but who normally live and eat their meals here? For example, any
person studying somewhere else or who is on vacation or who is visiting other people.

List the names of anyone else living in the household who is not related to the family (e.q.. tenants.
workers). Check that there are no individuals who are normally resident in the household who are
away on vacation or studying at school/university.

Write their sex. age. and relationship to the head of the household

15b. Record the relationship between the household member and the head of household. Record
the respondent’s answer in the box, choosing the appropriate code from the list on page 3.

15c¢. Record the age of each member of the household in years.

NOTE: When recording the age of a household member, round up to the age at the next birthday.
For example, infants less than one year old should be recorded as age 1.

15d. Record the gender of the household member.

15e. Record the highest grade of schooling completed.

15f. Record whether each member of the household is currently enrolled in school.

If necessary. specify the appropriate “blind response” code in the box. [997] = Do not know: [998]
= Not applicable; [999] = Refuse

NOTE: Write down the full meaning of all abbreviations used in Question 15 in the Notes column.
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Site Code

15. Household Information. Answer guestions 15a-f for each member of the household. After completing questions 15a-f, move to Question 16.

Population Center Code

After completing guestions 16-32, return to this page to answer guestions 33a-c.

Household Code

Notes

Personal @) Name of b) Relation to c) Age d) Sex e)What is the f) Is [Name]] 33 a). Has b) [If yes to Question c) How many days during
ID household member | household highest grade of currently [Name] had any| 33a] how many days during| the past four weeks were
number head* [1] Male school enrolled in | illness or injury the past four weeks did [you/he/she] unable to

[2] Female| [you/he/she] school? during the past 4 | [you/he/she] suffer from | carry out [your/his/her]

has completed? |[0] No weeks? this illness or injury? usual activities because of

[1] Yes [0] No this?
[1] Yes
Head of

1 Household years days days
2 years days days
3 years days days
4 years days days
5 years days days
6 years days days
7 years days days
8 years days days
9 years days days
10 years days days
11 years days days
12 years days days
13 years days days
14 years days days
15 years days days
16 years days days
17 years days days
18 years days days
19 years days days
20 years days days

*[1]=Spouse; [2]=Child; [3]=Mother/Father in law; [4]=Grandchild; [5]=Parent; [6]=Son/Daughter in law:;

[7]=Brother/Sister; [8]=Brother/Sister in law

. [9]=Uncle/Aunt;

[10]=Nephew/Niece; [11]=Step/Foster child; [12]=Other family member; [13]=Not related; [996]=Other (specify)
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Site Code

Population Center Code

16. How many years have you lived in [NAME of population center]?

Record the number of years in the box. If necessary, specify the appropriate “blind

response” code in the box. [997]= Do not know; [998] = Not applicable; [999] =

Refuse

| Years

17. How long does it usually take you to travel to [NAME of primary market]?

Use the name of the market provided by the head of the village.

Record the travel time in the box. If necessary, specify the appropriate “blind

response” code in the box. [997]= Do not know; [998] = Not applicable; [999] =

Refuse

| Hours

18. What is the ethnicity of... ?

Record the respondent’s answers in the boxes. If necessary, specify the appropriate

“blind response” code in the box. [997]= Do not know:; [998] = Not applicable;

[999] = Refuse

a) ...your Father?
b) ...your Mother?

19. What is your religion?

Record the respondent’s answer in the box, choosing the appropriate code from the list

Household Code

Notes

below. If necessary, specify the appropriate “blind response” code in the box.

[1]
[2]
[3]
[4]
[5]
[6]
[7]
[996]

[997] =

Christian

Muslim

Hindu

Buddhist

Jewish
Traditional beliefs
Atheist

Other (specify)
Do not know; [998] = Not applicable; [999] = Refuse
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20. Livelihoods & occupations. Notes

For questions 20a-c, record the respondent’s answer in the box, choosing the
appropriate code from the list below. If necessary, specify the appropriate “blind
response” code in the box. Write the exact response in the Notes section.

a. What is the primary way in which members of this household meet their needs?

[1] Farming (growing crops and/or raising livestock);

[2] Harvesting forest products (timber, charcoal, non-timber forest
products)

[3] Fishing (capture of fish, crustaceans and other marine resources for sale
or consumption)

[4] Aquaculture (fish, shrimp, seaweed, etc; includes grow out pens/raising
small captured fish for sale at larger size)

[5] Extraction of non-renewable marine resources (includes coral mining,
sand mining, harvest of live coral, etc).

[6] Marine tourism (includes scuba, snorkel, glass-bottom boats, sailing,
water-skiing, jet skis, etc)

[7] Other wage labor (e.g. teacher, medical professionals, forestry or mining

concession worker)
[996] Other (specify)
[997] = Do not know, [998] = Not applicable, [999] = Refuse
b. What is the second most important way in which members of this household meet
their needs?

[1] Farming (growing crops and/or raising livestock);

[2] Harvesting forest products (timber, charcoal, non-timber forest
products)

[3] Fishing (capture of fish, crustaceans and other marine resources for sale
or consumption)

[4] Aquaculture (fish, shrimp, seaweed, etc; includes grow out pens/raising
small captured fish for sale at larger size)

[5] Extraction of non-renewable marine resources (includes coral mining,
sand mining, harvest of live coral, etc).

[6] Marine tourism (includes scuba, snorkel, glass-bottom boats, sailing,
water-skiing, jet skis, etc)

[7] Other wage labor (e.g. teacher, medical professionals, forestry or mining

concession worker)
[996] Other (specify)
[997] = Do not know, [998] = Not applicable, [999] = Refuse

¢.  What is the third most important way in which members of this household meet their

needs?

[1] Farming (growing crops and/or raising livestock);

[2] Harvesting forest products (timber, charcoal, non-timber forest products)

[3] Fishing (capture of fish, crustaceans and other marine resources for sale
or consumption)

[4] Aquaculture (fish, shrimp, seaweed, etc; includes grow out pens/raising
small captured fish for sale at larger size)

[5] Extraction of non-renewable marine resources (includes coral mining,
sand mining, harvest of live coral, etc).

[6] Marine tourism (includes scuba, snorkel, glass-bottom boats, sailing,
water-skiing, jet skis, etc)

[7] Other wage labor (e.g. teacher, medical professionals, forestry or mining

concession worker)
[996] Other (specify)
[997] = Do not know; [998] = Not applicable; [999] = Refuse
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Section 3. Fishing Characteristics
Notes

If the respondent answered “Fishing” to questions 20a. b, or ¢, —» (Ask Q.21 -

28)

If the respondent did not answer “Fishing” to questions 20a-c, —» (Enter ‘994’ forq
0Q21-28. Skip to Q. 29).

For questions 21-28, record the respondent’s answer in the box, choosing the appropriate
code from the list. If necessary, specify the appropriate “blind response” code in the box.

“Fishing” includes the capture of fish, crustaceans and other marine resources. It includes
the capture of fish using any technigue, and includes gleaning.

Now | would like to ask you a few questions about fishing over the last 6 months.

21. In the last 6 months, how often did someone in your household go fishing?

[1] Once or never

[2] A few times

[3] A few times per month

[4] A few times per week

[5] More than a few times per week

[997] = Do not know; [998] = Not applicable; [999] = Refuse

22. In the last 6 months, how often did your household sell at least some of its catch?

[1] Once or never

[2] A few times

[3] A few times per month

[4] A few times per week

[5] More than a few times per week

[997] = Do not know; [998] = Not applicable; [999] = Refuse

23. In the last 6 months, how much of the cash income in your household came from fishing?

[1] None

[2] Some

[3] About half
[4] Most

[5] Al

[997] = Do not know; [998] = Not applicable; [999] = Refuse

24. In the last 6 months, how often did your household eat fish?

[1] Once or never

[2] A few times

[3] A few times per month

[4] A few times per week

[5] More than a few times per week

[997] = Do not know; [998] = Not applicable; [999] = Refuse
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25. In the last 6 months, how much of the protein consumed by your household came from fish?

[1] None Notes
[2] Some

[3] About half

[4] Most

[5] Al

[997] = Do not know; [998] = Not applicable; [999] = Refuse

26. In the last 6 months, what fishing technique have you personally used most often?
[1] Fishing by hand or handheld gear (e.g., gleaning, hand line, spear gun)
[2] Fishing with stationary net (e.g., traps, gill net, trammel net)

[3] Fishing with mobile net (e.g., trawl, purse seine, beach seine)

[4] Fishing with stationary line (e.g., long line)

[5] Fishing with mobile line (e.g., trolling)

[6] Fishing with explosives or chemicals (e.g., bomb, cyanide, poison)
[996] Other (specify)
[997] = Do not know; [998] = Not applicable; [999] = Refuse

27. a) In the last 12 months, during the less productive fishing seasons, how many days did you
personally go fishing?

| | Days January
b) In the last 12 months, during the less productive fishing season, how much was your
average daily catch? February
Specify the units of measurement (e.g., kilogram, pound, basket, etc.). Kilograms are
preferred. March
\ | Amount | | Units
April
¢) In the last 12 months, on average, how much did you personally earn in a day during the
less productive fishing season?
| | Rupiah May
28. a) In the last 12 months, during the more productive fishing seasons, how many days did you | June
personally go fishing?
\ | Days
July
b) In the last 12 months, during the more productive fishing season, how much was your
average daily catch? Auaust
Specify the units of measurement (e.qg., kilogram, pound, basket, etc.). Kilograms are
preferred. September
\ | Amount | | Units
c) In the last 12 months, on a typical day during the more productive fishing season, how October
much did you personally earn in a day?
Rupiah
‘ | upia November
December
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Section 4. Economic Well-being
Notes

| would like to ask you a few questions about your economic well-being.

A. Household Assets
29. How has the economic status of your household changed over the past 12 months?

Record the respondent’s answer in the box, choosing the appropriate code from the
list. If necessary, specify the appropriate “blind response” code in the box. [997 = Do
Not Know; 998 = Not Applicable; 999 = Refuse]

Much worse

Slightly worse

Neither better or worse
Slightly better

Much better

EEERE

30. Why?
Record the respondent’s answer in the box.

31. Please indicate the number of the following items that are owned by the household:

Household head answers for entire household. Only list goods in working order and
actually owned by the household.

Item Number of units owned by household

a)  Radio/Stereo/CD player/ DVD player

b) TV

c) Satellite dish

d)  Phone (mobile or landline)

e) Generator

f)  Boat without a motor

g)  Boat with outboard motor

h)  Boat with inboard motor

I)  Bicycle

)] Motorcycle

k)  Car/Truck
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32. What is the main fuel that your household uses for cooking? Notes

Record the respondent’s answer in the box, choosing the appropriate code from the
list.

[1] Electricity or gas

[2] Oil or kerosene

[3] Wood

[4] Charcoal

[5] Small sticks and scrap wood
[6]  Weeds, leaves, dung

[996] Other (specify)
[997] = Do not know; [998] = Not applicable; [999] =Refuse

Section 5. Health
Thank you very much. | would now like to ask a few questions about health.

Turn to page 3 (Household Information) and ask Questions 33a-c. Record the
respondent’s answers in the boxes provided on page 3.

33. lliness and injury
a. Has [Name] had any illness or injury during the past 4 weeks? —» Page 3.

b. How many days during the past 4 weeks did [you/he/she] suffer from this illness
or injury? Page 3

c. How many days during the past 4 weeks were [you/he/she] unable to carry out
[your/his/her] usual activities because of this? . Page 3.

After completing Questions 33a, 33b, and 33c on page 3, turn to page 10 and continue
the survey by asking Question 34.
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34. Have any household members died in the past 12 months?

Record the respondent’s answer in the box, choosing the appropriate

code from the

list. If necessary, specify the appropriate “blind response” code in the

box.

[0] No —» (Record ‘994’ for Q.35. Skip to Q.36)

[1] Yes

[999] Refuse —» (Record ‘994’ for Q.35. Skip to Q.36)

35. Household deaths. <

Record the name, gender, age at death, and date of death for any household members

who died in the past 12 months.

Household Code

Notes

a) Name? b) Gender c) Age at death
[1] Male
[2] Female

d) Date of death
(dd/mm/yyyy)

years

years

years

years

years

36. Has any member of the household given birth in the past 12 months?
[0] No—» (Record ‘994’ for Q.37. Skip to Q.38)
[1] Yes

[999] Refuse —» (Record ‘994’ for Q.37. Skip to Q.38)

37. Household births <

List the name of any babies born to a member of the household in the past 12 months.

Record whether the baby is still alive.

If a baby has died, probe gently to learn when the baby died. Record the date of death

in the appropriate box.

a) Name? b) Is the baby still alive? c) Date of death
[0]No; [1] Yes; [999] Refuse (dd/mm/yyyy)
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Section 6. Food Security

These next questions are about the food eaten in your household in the last 12 months and

whether you had the food you need. I'm going to read you a series of statements that people have

made about their food situation.

Please tell me whether the statement was OFTEN, SOMETIMES, or NEVER true for [you/you
and the other members of your household] in the last 12 months.

38. "[I/We] were worry that we might not have enough food for everyone in the household”

Was that often, sometimes, or never true for [you/your household] in the last 12 months?

[1]  Often
[2]  Sometimes
[3] Never

[997] = Do not know; [998] = Not applicable; [999] = Refuse

39. "[My/our] food just didn't last, and we were not able to get more.”

Was that often, sometimes, or never true for [you/your household] in the last 12 months?

[1]  Often
[2]  Sometimes
[3] Never

[997] = Do not know; [998] = Not applicable; [999] = Refuse

40. "[1/we] couldn't eat balanced meals.”

Was that often, sometimes, or never true for [you/your household] in the last 12 months?

A “balanced” meal is one that contains multiple types of food (e.qg., carbohydrate,
protein and vegetables).

[1] Often
[2] Sometimes
[3] Never

[997] = Do not know; [998] = Not applicable; [999] = Refuse

41. In the last 12 months, did [you/you or other adults in your household] ever reduce
the size of your meals or skip meals because there wasn't enough food to eat?

[0] No — (Record ‘994’ for Q.42. Skip to Q. 43)
[1] Yes

Household Code

Notes

[999] =Refuse—»  (Record ‘994’ for Q.42. Skip to Q.43)

42, [Ask only if Q.41 =YES. For all other responses, enter code ‘994’ in the answer box for

Q.42, and go to Q.43]

How often did this happen - almost every month, some months but not every month, or

in only one or two months?

[1] Almost every month

[2] Some months but not every month

[3] Only one or two months per year

[997] = Do not know; [998] =Not applicable; [999] = Refuse
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43. In the last 12 months, did you ever eat less than you felt you should because there wasn't Notes
enough food?
[0] No
[1] Yes

[997] = Do not know; [998] =Not applicable; [999] = Refuse

44. In the last 12 months, were you ever hungry but didn't eat because there wasn't enough food?
[0] No

[1] Yes

[997] = Do not know; [998] =Not applicable; [999] = Refuse

45. In the last 12 months, did you ever reduce the size of a child's meal because there wasn't
enough food?

[0] No

[1] Yes

[997] = Do not know; [998] =Not applicable; [999] = Refuse

46. "[1/We] relied on a few kinds of low-cost food to feed our child(ren)"
Was that often, sometimes, or never true for [you/your household] in the last 12

months?
[1] Often
[2] Sometimes
[3] Never

[997] = Do not know; [998] =Not applicable; [999] = Refuse

47. “In the past 12 months, children skipped meals because there was not enough food”
[0] No - (Record ‘994’ for Q48. Skip to Q.49)
[1] Yes
[997] = Do not know; [998] =Not applicable; [999] = Refuse —»

(Record '994’ for Q48. Skip to Q.49

48. [Ask only if Q.47 =YES. For all other responses, enter code ‘994’ in the answer box
for Q.48, and go to Q.49]

How often did this happen -almost every month, some months but not every month, or in only
1 or 2 months?

[1] Almost every month

[2] Some months but not every month

[3] Only one or two months per year

[997] = Do not know; [998] =Not applicable; [999] = Refuse

49, "Children did not eat for a whole day because there was not enough food"
Was that often, sometimes, or never true for your household in the last 12 months?

[1] Often
[2] Sometimes
[3] Never

[997] = Do not know; [998] =Not applicable; [999] = Refuse
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Section 7. Political Empowerment Notes

A. Marine Tenure

Thank you for the very helpful information about health. | would now like to ask you some
questions about your involvement in the management of marine resources and other
community activities.

First, | would now like to ask you a few questions about your personal involvement in the use and
management of marine resources.

NOTE for questions 49-53: if at treatment site, ask only about the MPA. If at
comparison site, ask only about the usual fishing grounds.

Record the respondent’s answer in the box, choosing the appropriate code from the
list. If necessary, specify the appropriate “blind response” code in the box.

In the past 12 months, have you personally ...

50. Entered [name of MPA/your usual fishing grounds]?

[0] No

[1] Yes

[997]= Do not know; [998] = Not applicable; [999] = Refuse

51. Harvested fish or extracted other marine resources from [name of MPA/your usual
fishing grounds]?

[0] No

[1] Yes

[997] = Do not know; [998] = Not applicable; [999] = Refuse

52. Made decisions about managing marine resources in [name of MPA/your usual fishing
grounds]?

“"Managing” includes setting and marking boundaries; making rules about how, when,
and where people can harvest marine resources; assigning responsibilities for
protecting or improving marine resources; monitoring whether people obey the rules,
and issuing penalties when people break the rules.

[0] No
[1] Yes
[997] = Do not know; [998] = Not applicable; [999] = Refuse

53. Made decisions about who can and cannot enter [name of MPA/your usual fishing

grounds]?
[0] No
[1] Yes

[997] = Do not know; [998] = Not applicable; [999] = Refuse

54. Sold or leased the right to harvest fish or other marine resources in [name of MPA/your
usual fishing grounds]?

[0] No

[1] Yes

[997] = Do not know; [998] = Not applicable; [999] = Refuse
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55. During the last 12 months, how has the level of social conflict over marine resources changed Notes
in [name of MPA/your usual fishing grounds]?
If at treatment site, ask about MPA. If at comparison site, ask about usual fishing
grounds.
Record the respondent’s answer in the box, choosing the appropriate code from the
list. If necessary, specify the appropriate “blind response” code in the box.
[1] Greatly increased
[2] Increased
[3] Has neither increased nor decreased
[4] Decreased
[5] Greatly decreased
[997]= Do not know; [998] = Not applicable; [999] = Refuse
B. Community Organization
56. Are you currently a member of any groups that help to manage local marine resources? These
can be either formal organizations or informal groups.
Group activities may include meetings, establishing rules, marking boundaries,
patrolling and other ways of enforcing rules, social or environmental monitoring,
installing mooring buoys, environmental clean up or rehabilitation activities, etc.
If the respondent reports a value in Q56(f), give details of that contribution in the
Notes section.
[01  No - (Record ‘994’ for Q.55 b-f; Skip to Q.57)
[1] Yes
[997]= Do not know; [998] = Not applicable; [999] = Refuse g
(Record ‘994’ for Q.55 b-f; Skip to Q.57)
Parts b-f
b) What is the |c) What is your {d) Have you e) How many f) What level of
name of this position in the | attended any days (full working | cash or
group? group? group meetings | days) have you nonmonetary
[1] Member over past 12 spent on group | contributions to
[2] Official months? activities over the | the group have
[996]=Other, [0] No past 12 months? | you made over
specify [1] Yes past 12 months?
(Rupiah)
days Rph
days Rph
days Rph
days Rph
days Rph
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57. Are you currently a member of any other local groups? These can be either formal
organizations or informal groups.

Other groups include religious or church groups, education groups, sports groups, etc.,

Household Code

Notes

If the respondent reports a value in Q57(f). give details of that contribution in the

Notes section.

[0]
[1]

[997]= Do not know; [998] = Not applicable; [999] = Ref

No
Yes

—

(Record ‘994’ for Q.57 b-f;: Skip to Q.58)

—>

(Record ‘994’ for Q.57 b-f; Skip to Q.58)

&
<«

Parts b-f.
b) Whatis ) What is your |d) Have you e) How many f) What level of cash
the name of position in the | attended any | days (full working | or nonmonetary
this group? group? group meetings | days) have you | contributions to the
[1] Member over past 12 spent on group | group have you
[2] Official months? activities over the | made over past 12
[996]=Other, |[0] No past 12 months? | months? (Rupiah)
specify [1] Yes
days Rph
days Rph
days Rph
days Rph
days Rph

C. Political Engagement

I have a couple of quick questions about voting, and then I would like to talk with you about

education.

58. Did you vote in the most recent district election?

[0]
[1]

No
Yes

[997]= Do not know; [998] = Not applicable; [999] = Refuse

59. Did you vote in the most recent national election?

[0]
[1]

No
Yes

[997]= Do not know; [998] = Not applicable; [999] = Refuse
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Section 8. Education Notes

Now | would like to ask you a few questions about the local marine environment

60. What are the threats to the health of the local marine environment?

a) List all the threats given by a respondent in the box.

b) Count the number of threats listed in Question 60a. Write the total in the box below.
\ | Total

61. What are the threats to the health of the marine environment in other places?

a) List all the threats given by a respondent in the box.

b) Count the number of threats listed in Question 61a. Write the total in the box below.
| | Total

62. What actions can people take to ensure the health of the local marine environment?

a) List all the actions given by a respondent in the box.

b) Count the number of actions listed in Question 62a. Write the total in the box below.
| | Total

63. What actions can people take to ensure the health of the marine environment in other places?

a) List all the actions given by a respondent in the box.

b) Count the number of actions listed in Question 63a. Write the total in the box below.
\ | Total
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Section 9. Culture Notes

Lastly, | would like to learn more about your relationship to [name of MPA/your usual
fishing grounds].

| am going to read a series of statements. Please indicate to what extent you agree with each of
the following statements. There is no right or wrong answer.

NOTE for questions 63 — 68: If at treatment site, ask only about the MPA. Ifata
comparison site, ask only about the usual fishing grounds.

Record the respondent’s answer in the box, choosing the appropriate code from the
list. If necessary, specify the appropriate “blind response” code in the box.

64. "l am happiest when I'm in [name of MPA/my usual fishing grounds].”
[1] Strongly disagree

2] Disagree

[3] Neither agree nor disagree

4] Agree

[5] Strongly agree

[997]= Do not know; [998] = Not applicable; [999] = Refuse

65. “ [Name of MPA/my usual fishing grounds] [is/are] my favorite place to be."

[1] Strongly disagree

2] Disagree

[3] Neither agree nor disagree

4] Agree

[5] Strongly agree

[997]= Do not know; [998] = Not applicable; [999] = Refuse

66. “I really miss [name of MPA/my usual fishing grounds] when I'm away too long."
Strongly disagree

Disagree

[3] Neither agree nor disagree

4] Agree

[5] Strongly agree

[997]= Do not know; [998] = Not applicable; [999] = Refuse

EE

67. "[Name of MPA/my usual fishing grounds] [is/are] the best place to do the things |
enjoy."

Strongly disagree
Disagree

[3] Neither agree nor disagree

4] Agree

[5] Strongly agree

[997]= Do not know; [998] = Not applicable; [999] = Refuse

EE
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68. "l wouldn't want to fish anywhere other than [name of MPA/my usual fishing

grounds].
[1] Strongly disagree
2] Disagree

[3] Neither agree nor disagree

4] Agree

[5] Strongly agree

[997]= Do not know; [998] = Not applicable; [999] = Refuse

69. “I feel | can be myself when I'm in [name of MPA/my usual fishing grounds].”
Strongly disagree

Disagree

[3] Neither agree nor disagree

[4] Agree

[5] Strongly agree

[997]= Do not know; [998] = Not applicable; [999] = Refuse

EE

Wonderful. Thank you very much for taking the time to speak with us today. We greatly
appreciate the opportunity to learn from you. Before we go, there are two more things we would
like to know...

70. Is there anything else we should know that we haven't already discussed?

Household Code

Notes

71. If we come back next year to ask same questions, would you be willing to participate in this
type of interview?

Thank you again for your time. If you have any questions, please ask us or contact Dr. Fitry
Pakiding at UNIPA (mobile#)
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Appendix 4.2

Appendix 4.2 Household Survey Instrument Codebook

*Question number in instrument version 2.3; T Confidential data (removed from public release dataset).

Variable #* Question Wording Restrictt Variable Type Rationale Valid Codes Blind Response Codes Modifications
Name Code Value Code Value
CountrylD 1 Country Name N Nominal Identification Refer to field identification [995] Missing data -
Nama Negara Identifikasi codes Tidak ada data
MPAID 2 Site N Nominal Identification Refer to field identification [995] Missing data -
Nama Lokasi Identifikasi codes Tidak ada data
SettlementID 3 Population Centre N Nominal Identification Refer to field identification [995] Missing data -
Nama Kampung Identifikasi codes Tidak ada data
KKCode 4 Household Code N Nominal Identification Refer to field identification [995] Missing data -
Kode Rumah Tangga Identifikasi codes Tidak ada data
PrimaryRespon | 5 Primary Respondent Y String Identification - - [995] Missing data -
dent Name Identifikasi Tidak ada data
Nama Responden Utama
SecondaryResp | 6 Secondary Respondent Y String Identification - - [995] Missing data -
ondent Name Identifikasi Tidak ada data
Nama Responden Kedua
Primaryintervie | 7 Primary Interviewer N Nominal Identification Refer to field identification [995] Missing data -
wer Nama Pewawancara Identifikasi codes Tidak ada data
Notetaker 8 Note-taker Name N Nominal Identification Refer to field identification [995] Missing data “Secondary
Nama Notulen Identifikasi codes Tidak ada data Interviewer”
(v.1.0)
“Pewawancara
Kedua”
FieldCoordinat | 9 Field Co-ordinator name N Nominal Identification Refer to field identification [995] Missing data -
or Nama Koordinator Lapang Identifikasi codes Tidak ada data
Latitude 10a Household location (GPS): Y Continuous Identification - - [995] Missing data
Latitude [DD:MM:SS] Identifikasi Tidak ada data
Lokasi GPS Rumah [999] Refused
Tangga: Lintang Menolak
Longitude 10b Household location (GPS): Y Continuous Identification - - [995] Missing data
Longitude [DD:MM:SS] Identifikasi Tidak ada data
Lokasi GPS Rumah [999] Refused
Tangga: Bujur Menolak
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Variable #* Question Wording Restrictt Variable Type Rationale Valid Codes Blind Response Codes Modifications
Name Code Value Code Value
InterviewDate 11 Date of interview N Date Identification - - [995] Missing data
Tanggal VWawancara Tanggal Identifikasi Tidak ada data
[DD/MM/YYY]
Tgl/Bulan/Tahun
InterviewStart 12 Start time of interview N Time Identification - - [995] Missing data
Waktu mulai wawancara Waktu Identifikasi Tidak ada data
[HH:MM]
InterviewEnd 13 End time of interview N Time Identification - - [995] Missing data
Waktu selesai wawancara Waktu Identifikasi Tidak ada data
[HH:MM]
SurveyVersion 14 Survey version number N Nominal Identification [1.0] Pilot Version 1.0 | [995] Missing data
Number Nomor Versi Survei Identifikasi (2010/2011) Tidak ada data
[2.0] Version 2.0
(2011/2012)
HHMname 15a Name of household Y String Household - - [995] Missing data -
member Characteristics Tidak ada data
Nama anggota keluarga Karakteristik
Rumah Tangga
HHHead 15b Relationship to household N Nominal Household [0] Household head | [995] Missing data -
head Hubungan dengan Characteristics Kepala keluarga Tidak ada data
kepala keluarga Karakteristik [1] Spouse [996] Other
Rumah Tangga Pasangan Lainnya
(Suami/lstri)
[2] Child [997] Do Not Know
Anak Tidak tahu
[3] Mother or father | [998] Not Applicable
in-law Tidak sesuai
Ibu/Ayah Mertua
[4] Grandchild [999] Refused
Cucu Menolak
[5] Parent
Orang Tua
[6] Son/ daughter in-
law
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Variable #* Question Wording Restrictt Variable Type Rationale Valid Codes Blind Response Codes Modifications
Name Code Value Code Value
Anak Mantu
[7] Brother/Sister
Saudara laki-
laki/perempuan
[8] Brother/Sister in-
law
Ipar
[9] Uncle/Aunt
Paman/Bibi
(Om/Tante)
[10] Nephew/Niece
Keponakan
[11] Step/foster child
Anak Tiri/Anak
Angkat
[12] Other relation
Keularga Lainnya
[13] Not related
Tidak ada
Hubungan
Kekerbatan
HHMage 15¢ Age N Continuous Household - - [995] Missing data -
Umur Characteristics Tidak ada data
[Years] Karakteristik [997] Do Not Know
[Tahun] Rumah Tangga Tidak tahu
[998] Not Applicable
Tidak sesuai
[999] Refused
Menolak
HHMGender 15d Sex N Nominal Household [1] Male [995] Missing data -
Jenis Kelamin Characteristics Laki-laki Tidak ada data
Karakteristik [2] Female [999] Refused
Rumah Tangga Perempuan Menolak
HHMEducation | 15e What is the highest N Ordinal Education Post-coded [995] Missing data
education grade that Pendidikan Tidak ada data
[he/she] has completed? [Likert] [997] Do Not Know
Apa tingkat pendidikan Tidak tahu
terakhir yang [anda/dia] [998] Not Applicable
selesaikan? Tidak sesuai
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Variable #* Question Wording Restrictt Variable Type Rationale Valid Codes Blind Response Codes Modifications
Name Code Value Code Value
[999] Refused
Menolak
Enrol 15f Is [name of household N Nominal Education [0] No [995] Missing data -
member] currently Pendidikan Tidak Tidak ada data
enrolled in school? [1] Yes [997] Do Not Know
Apakah [Nama] terdaftar Ya Tidak tahu
di sekolah saat ini? [998] Not Applicable
Tidak sesuai
[999] Refused
Menolak
Residency 16 How many years have you | N Continuous Household - - [995] Missing data -
lived in [Name of Characteristics Tidak ada data
population center]? [Years] Karakteristik [997] Do Not Know
Sudah berapa tahun anda [Tahun Rumah Tangga Tidak tahu
tinggal di [Nama [998] Not Applicable
Kampung]? Tidak sesuai
[999] Refused
Menolak
DistMarket 17 How long does it usually N Continuous Distance to market | - - [995] Missing data New question
take you to travel to Akses pasar Tidak ada data inv2.0
[name of primary [Hours] [997] Do Not Know
market]? [Jam] Tidak tahu
Berapa lama waktu yang [998] Not Applicable
anda butuhkan untuk Tidak sesuai
bepergian ke [sebutkan [999] Refused
nama pasat utama]? Menolak
PatEthnic 18a What is the ethnicity of N String Household Post-coded [995] Missing data What is your
your father? Characteristics Tidak ada data ethnicity? (v1.0)
Sebutkan suku dari Bapak Karakteristik [997] Do Not Know | Sebutkan suku
anda? Rumah Tangga Tidak tahu dari orang tua
[998] Not Applicable | Bpk/lbu/Sdr
Tidak sesuai
[999] Refused
Menolak
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Variable #* Question Wording Restrictt Variable Type Rationale Valid Codes Blind Response Codes Modifications
Name Code Value Code Value
MatEthnic 18b What is the ethnicity of N String Household Post-coded [995] Missing data What is your
your mother? Characteristics Tidak ada data ethnicity? (v1.0)
Sebutkan suku dari Ibu Karakteristik [997] Do Not Know | Sebutkan suku
anda? Rumah Tangga Tidak tahu dari orang tua
[998] Not Applicable | Bpk/lbu/Sdr
Tidak sesuai
[999] Refused
Menolak
Religion 19 What is your religion? N Nominal Household [1] Christian [995] Missing data -
Sebutkan kepercayaan Characteristics Kristen Tidak ada data
anda? Karakteristik [2] Muslim [996] Other
Rumah Tangga Islam Lainnya
(sebutkan)
[3] Hindu [997] Do Not Know
Hindu Tidak tahu
[4] Buddhist [998] Not Applicable
Budha Tidak sesuai
[5] Jewish [999] Refused
Yahudi Menolak
[6] Traditional
Beliefs
Kepercayaan
Tradisional
[7] Atheist
Atheis
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Variable
Name

#*

Question Wording

Restrictt

Variable Type

Rationale

Valid Codes

Blind Response Codes

Code

Value

Code Value

Modifications

PrimaryOcc

20a

What is the primary way
in which members of this
household meet their
needs?

Apakah cara utama yang
dilakukan oleh anggota
keluarga untuk memenuhi

kebutuhan mereka?

N

Nominal

Household
Characteristics
Karakteristik

Rumah Tangga

(1]

(2]

(3]

(4]

Farming (growing
crops and/or
raising livestock)
Bertani (budidaya
tanaman dan atau
beternak
Harvesting forest
products (e.g.
timber, charcoal,
non-timber
forest products)
Mengambil hasil
hutan (contoh:
kayu, arang, hasil
hutan non-kayu)
Fishing (capture
of fish,
crustaceans, and
other marine
resources for
sale or
consumption)
Melaut (termasuk
menangkap ikan;
crustacean, dan
hasil laut lainnya
baik untuk dijual
maupun untuk
dikonsumsi
sendiri)
Aquaculture (fish,
shrimp, seaweed,
etc; includes
grow-out
pens/raising small
captured fish for
sale at larger
size)

Melakukan
budidaya
perikanan
(Ikan,udang
rumput laut, dil;

[995] Missing data
Tidak ada data

Other

Lainnya
(sebutkan)

[996]

Do Not Know
Tidak tahu

[997]

Not Applicable
Tidak sesuai

[998]
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Variable
Name

#*

Question Wording

Restrictt

Variable Type

Modifications

Rationale Valid Codes Blind Response Codes
Code Value Code Value
termasuk usaha
penggemukan
ikan

(5]

(6]

(7]

Extraction of
non-renewable
marine resources
(includes coral
mining, sand
mining, and
harvest of live
coral, etc.)

Mengekstraksi
sumberdaya laut
tak terbarukan
(contoh: tambang
karang, tambang

pasir, terumbu
karang, dll).

Marine tourism
(includes scuba,
snorkel, glass-
bottom boats,
sailing, water-
skiing, jet skis,
etc)

Pariwisata laut

(skuba, snorkel
glass-bottom
boats, kapal
layar, ski-air, jet
ski, dll

Other wage
labor (e.g.
teacher, medical
professionals,
forestry or
mining
concession
worker)
Pekerjaan yang
menghasilkan
upah lainnya
(contoh: guru

[999] Refused
Menolak
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Variable
Name

#*

Question Wording

Restrictt

Variable Type

Rationale

Valid Codes

Blind Response Codes

Code

Value

Code Value

Modifications

tenaga
kesehatan

pekerja di sektor
kehutanan atau

pertambangan)

SecondaryOcc

20b

What is the second most
important way in which
members of this
household meet their
needs?

Apa cara kedua vyang
dilakukan oleh anggota
keluarga untuk memenuhi
kebutuhan mereka?

Nominal

Household
Characteristics
Karakteristik

Rumah Tangga

(1]

(2]

(3]

(4]

Farming (growing
crops and/or
raising livestock)
Bertani (budidaya
tanaman dan atau
beternak
Harvesting forest
products (e.g.
timber, charcoal,
non-timber
forest products)
Mengambil hasil
hutan (contoh:
kayu, arang, hasil
hutan non-kayu)
Fishing (capture
of fish,
crustaceans, and
other marine
resources for
sale or
consumption)

Melaut (termasuk
menangkap ikan;
crustacean, dan
hasil laut lainnya
baik untuk dijual
maupun untuk
dikonsumsi
sendiri)
Aquaculture (fish,
shrimp, seaweed,
etc; includes
grow-out
pens/raising small
captured fish for
sale at larger
size)

[995] Missing data

Tidak ada data

Other

Lainnya
(sebutkan)

[996]

Do Not Know
Tidak tahu

[997]

[998] Not Applicable

Tidak sesuai
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Variable
Name

#*

Question Wording

Restrictt

Variable Type

Rationale

Valid Codes

Blind Response Codes

Code

Value

Code Value

Modifications

(5]

(6]

(7]

Melakukan

budidaya
perikanan
(Ikan,udang
rumput laut, dil;
termasuk usaha
penggemukan
ikan

Extraction of
non-renewable
marine resources
(includes coral
mining, sand
mining, and
harvest of live
coral, etc.)

Mengekstraksi
sumberdaya laut
tak terbarukan
(contoh: tambang
karang, tambang

pasir, terumbu
karang, dll).

Marine tourism
(includes scuba,
snorkel, glass-
bottom boats,
sailing, water-
skiing, jet skis,
etc)

Pariwisata laut

(skuba, snorkel
glass-bottom
boats, kapal
layar, ski-air, jet
ski, dll

Other wage
labor (e.g.
teacher, medical
professionals,
forestry or
mining
concession

[999] Refused
Menolak
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worker)

Pekerjaan yang
menghasilkan
upah lainnya
(contoh: guru
tenaga
kesehatan

pekerja di sektor
kehutanan atau

pertambangan)

TeritaryOcc

20c

What is the third most
important way in which
members of this
household meet their
needs?

Apa cara ketiga vyang
dilakukan oleh anggota
keluarga untuk memenuhi
kebutuhan mereka?

Nominal

Household
Characteristics
Karakteristik

Rumah Tangga

(1]

(2]

(3]

(4]

Farming (growing
crops and/or
raising livestock)
Bertani (budidaya
tanaman dan atau
beternak
Harvesting forest
products (e.g.
timber, charcoal,
non-timber
forest products)
Mengambil hasil
hutan (contoh:
kayu, arang, hasil
hutan non-kayu)
Fishing (capture
of fish,
crustaceans, and
other marine
resources for
sale or
consumption)

Melaut (termasuk
menangkap ikan;
crustacean, dan
hasil laut lainnya
baik untuk dijual
maupun untuk
dikonsumsi
sendiri)
Aquaculture (fish,
shrimp, seaweed,
etc; includes

[995] Missing data

Tidak ada data

Other

Lainnya
(sebutkan)

[996]

Do Not Know
Tidak tahu

[997]

[998] Not Applicable

Tidak sesuai
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grow-out

(5]

(6]

(7]

pens/raising small
captured fish for
sale at larger
size)

Melakukan
budidaya
perikanan
(Ikan,udang
rumput laut, dil;
termasuk usaha
penggemukan
ikan

Extraction of
non-renewable
marine resources
(includes coral
mining, sand
mining, and
harvest of live
coral, etc.)

Mengekstraksi
sumberdaya laut
tak terbarukan
(contoh: tambang
karang, tambang

pasir, terumbu
karang, dll).

Marine tourism
(includes scuba,
snorkel, glass-
bottom boats,
sailing, water-
skiing, jet skis,
etc)

Pariwisata laut

(skuba, snorkel
glass-bottom
boats, kapal
layar, ski-air, jet
ski, dll

Other wage
labor (e.g.

[999] Refused
Menolak
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teacher, medical
professionals,
forestry or
mining
concession
worker)
Pekerjaan yang
menghasilkan
upah lainnya
(contoh: guru
tenaga
kesehatan

pekerja di sektor
kehutanan atau

pertambangan)

FreqFish

21

In the last 6 months, how
often did someone in your
household go fishing?
Dalam 6 bulan terakhir,
seberapa sering sesorang
dalam rumah tangga anda

bergi melaut?

Ordinal
[Likert]

Fishing
characteristics
Karakeristik

Kegiatan Mencari
Ikan

(1]

(2]

(3]

(4]

(5]

Once in six
months or never
Lebih dari

beberapa kali
dalam satu

minggu

A few times per
six months
Beberapa kali
dalam satu
minggu

A few times per
month
Beberapa kali
dalam satu bulan
A few times per
week

Beberapa kali
More than a few
times per week
Satu kali atau

tidak pernah

[995] Missing data

Tidak ada data

Do Not Know
Tidak tahu

[997]

[998] Not Applicable

Tidak sesuai

Refused
Menolak

[999]

New question
inv.2.0
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FreqSale 22 In the last 6 months, how Fishing [1] Once in six [995] Missing data “In the last six
often did your household characteristics months or never Tidak ada data months, how
sell at least some of its Karakeristik Lebih dari often did you
catch? Kegiatan Mencari beberapa kali sell your catch?”
Dalam 6 bulan terakhir, Ikan dalam satu (v1.0)
seberapa sering rumah minggu
tangga anda menjual
paling tidak sebagian dari [2] A few times per [997] Do Not Know
hasil tangkapannya? six months Tidak tahu
Beberapa kali
dalam satu
minggu
[3] A few times per [998] Not Applicable
month Tidak sesuai
Beberapa kali
dalam satu bulan
[4] A few times per [999] Refused
week Menolak
Beberapa kali
[5] More than a few
times per week
Satu kali atau
tidak pernah
IncomeFish 23 In the last 6 months, how | N Ordinal Fishing [1] None [995] Missing data “In the past six
much of the case income characteristics Tidak ada Tidak ada data months, what
in your household came Karakeristik [2] Some [997] Do Not Know | percentage of
from fishing? Kegiatan Mencari Sebagian kecil Tidak tahu your household
Dalam 6 bulan terakhir, lkan income comes
berapa banyak from fishing?”
penghasilan rumah [3] About half [998] Not Applicable | (v1.0)
tangga anda berasal dari Sekitar setengah Tidak sesuai
kegiatan melaut? [4] Most [999] Refused
Sebagian besar Menolak
[5] All

Semuanya
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EatFish 24 In the last six months, N Ordinal Fishing [1] Once in six [995] Missing data “In the last 6
how often did your characteristics months or never Tidak ada data months, how
household eat fish? Karakeristik Lebih dari often did you
Dalam 6 bulan terakhir, Kegiatan Mencari beberapa kali eat fish” (v1.0)
seberapa sering rumah Ikan dalam satu
tangga anda minggu
mengkonsumsi ikan atau
hasil laut lainnya? [2] A few times per [997] Do Not Know
six months Tidak tahu
Beberapa kali
dalam satu
minggu
[3] A few times per [998] Not Applicable
month Tidak sesuai
Beberapa kali
dalam satu bulan
[4] A few times per [999] Refused
week Menolak
Beberapa kali
[5] More than a few
times per week
Satu kali atau
tidak pernah
ProteinFish 25 In the last 6 months, how | N Ordinal Fishing [1] None [995] Missing data “In the last 6
much of the protein characteristics Tidak ada Tidak ada data months, what
consumed by your Karakeristik [2] Some [997] Do Not Know | percentage of
household came from fish? Kegiatan Mencari Sebagian kecil Tidak tahu your household
Dalam 6 bulan terakhir, Ikan [3] About half [998] Not Applicable | protein
berapa banyak konsumsi Sekitar setengah Tidak sesuai consumption
protein (lauk) yang [4] Most [999] Refused came from
berasal dari ikan atau Sebagian besar Menolak fishing?” (v1.0)

hasil laut lainnya?

[5] All
Semuanya
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FishTechnique

26

Over the last 6 months,
what fishing technique
have you personally used
most often?

Dalam 6 bulan terakhir,
teknik pancing apa yang
paling sering digunakan
untuk mencari ikan?

N

Nominal

Fishing
characteristics
Karakeristik

Kegiatan Mencari
Ikan

(1]

(2]

(3]

(4]

(5]

Fishing by hand
or handheld gear
(e.g., gleaning,
hand line, spear
gun)

Alat tangkap
sederhana
(sebagai contoh:
mengambil ikan
dengan tangan
pancing, dan
panah ikan)
Fishing with
stationary net
(e.g., traps, gill
net, trammel net)
Alat tangkap
pasif (sebagai
contoh:
perangkap
jaring insang
trammel net)
Fishing with
mobile net (e.g.,
trawl, purse
seine, beach
seine)

Alat tangkap
aktif (sebagai
contoh: pukat
harimau, pukat
cincin

dan pukat pantai)
Fishing with
stationary line
(e.g., long line)
Alat
tangkappancing
pasif (sebagai
contoh: long line)
Fishing with
mobile line (e.g,,
trolling)

Alat tangkap

[995] Missing data
Tidak ada data

Other

Lainnya
(sebutkan)

[996]

Do Not Know
Tidak tahu

[997]

[998] Not Applicable

Tidak sesuai

Refused
Menolak

[999]
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pancing aktif
sebagai contoh:
trolling)

[6] Fishing with
explosives or
chemicals (e.g.,
bomb, cyanide,
poison)
Menangkap
ikan dengan
bahan peledak
atau bahan
beracun
(sebagai
contoh:
_bom, sianida,
racun)

LPDayFlsh 27a In the last 12 months, N Continuous Fishing - - [995] Missing data New question
during the less productive characteristics Tidak ada data (v2.0)
fishing seasons, how many [Days] Karakeristik [997] Do Not Know
ggry:ls,ng;d you personally go Hari %W Tidak tahy

[998] Not Applicable
Dalam 12 bulan terakhir, Tidak sesuai
selama musim yang tidak [999] Refused
terlalu baik untuk melaut, Menolak
berapa hari Bpk/Sdr pergi
melaut?

LPHarvest 27b In the last 12 months, on N Continuous Fishing - - [995] Missing data “On the worst
average, how much did characteristics Tidak ada data fishing days,
you personally harvest in a Karakeristik [997] Do Not Know how many fish
day during the less Kegiatan Mencari Tidak tahu do you
productive fishing [Respondent Ikan [998] Not Applicable | personally catch
seasons? specifies units] Tidak sesuai per day?” (v.1.0)
Dalam 12 bulan terakhir, [999] Refused
selama musim yang tidak Menolak

terlalu baik untuk melaut,
berapa banyak rata-rata
hasil tangkapan Bpk/Sdr

per hari?
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LPFishincome 27c In the last 12 months, on N Continuous Fishing - - [995] Missing data “On the worst
average, how much did characteristics Tidak ada data fishing days,
you personally earn in a [Rupiah] Karakeristik [997] Do Not Know | how much do
day during the less [Rupiah Kegiatan Mencari Tidak tahu you personally
productive fishing Ikan [998] Not Applicable | earn per day?”
seasons? Tidak sesuai (v.1.0)

Dalam 12 bulan terakhir, [999] Refused
berapa rata-rata Menolak
penghasilan Bpk/Saudara

per hari selama musim

yang tidak terlalu baik

untuk melaut?

MPDayFish 28a In the last 12 months, N Continuous Fishing - - [995] Missing data New question
during the more characteristics Tidak ada data (v. 2.0)
productive fishing seasons, [Days] Karakeristik [997] Do Not Know
how many days did you [Hari] Kegiatan Mencari Tidak tahu
personally go fishing? Ikan
Dalam 12 bulan terakhir,
selama musim yang baik [998] Not Applicable
untuk melaut, berapa hari Tidak sesuai
Bpk/Sdr pergi melaut? [999] Refused

Menolak

MPDayHarvest | 28b In the last 12 months, on N Continuous Fishing - - [995] Missing data “On the best
average, how much did characteristics Tidak ada data fishing days,
you personally harvest in a [Respondent Karakeristik [997] Do Not Know how many fish
day during the more specifies units] Kegiatan Mencari Tidak tahu do you
productive fishing Ikan [998] Not Applicable | personally catch
seasons? Tidak sesuai per day?” (v.1.0)
Dalam 12 bulan terakhir, [999] Refused
selama musim yang baik Menolak

untuk melaut, berapa
banyak rata-rata hasil
tangkapan Bpk/Sdr per
hari?
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MPFishincome | 28c In the last 12 months, on N Continuous Fishing - - [995] Missing data “On the best
average, how much did characteristics Tidak ada data fishing days,
you personally earn in a [Rupiah] Karakeristik [997] Do Not Know how much do
day during the more [Rupiah Kegiatan Mencari Tidak tahu you personally
productive fishing Ikan [998] Not Applicable | earn per day?”
seasons? Tidak sesuai (v.1.0)
Dalam 12 bulan terakhir, [999] Refused
berapa rata-rata Menolak
penghasilan Bpk/Saudara
per hari selama musim
yang baik untuk melaut?
EconomicStatus | 29 How has the economic N Ordinal Economic status [1] Much worse [995] Missing data -
status of your household Kesejahteraan Menjadi sangat Tidak ada data
changed over the past 12 Rumah Tangga buruk
months? [2] Slightly worse [997] Do Not Know
Bagaimana perubahan Menjadi sedikit Tidak tahu
ekonomi rumah tangga lebih buruk
Bpk/Ibu/Sdr berubah [3] Neither better or | [998] Not Applicable
selama 12 bulan terakhir? worse Tidak sesuai
Tidak berubah
[4] Slightly better [999] Refused
Menjadi sedikit Menolak
lebih baik
[5] Much better
Menjadi sangat
baik
EconStatusReas | 30 Why? N String Economic status - - [995] Missing data -
on Mengapa Kesejahteraan Tidak ada data
Rumah Tangga [997] Do Not Know
Tidak tahu
[998] Not Applicable
Tidak sesuai
[999] Refused
Menolak
Radio 3la Radio/Stereo/CD N Continuous Household assets - - [995] Missing data Q31 (T) inv2.0
player/DVD player Aset Rumah Tangga Tidak ada data
Radio/Stereo/CD [997] Do Not Know
player/DVD player Tidak tahu
[998] Not Applicable
Tidak sesuai
[999] Refused
Menolak
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TV 31b TV N Continuous Household assets - - [995] Missing data Q31 (h)inv2.0
TV Aset Rumah Tangga Tidak ada data
[997] Do Not Know
Tidak tahu
[998] Not Applicable
Tidak sesuai
[999] Refused
Menolak
SatDish 31c Satellite dish N Continuous Household assets - - [995] Missing data Q31 (T) inv2.0
Parabola Aset Rumah Tangga Tidak ada data
[997] Do Not Know
Tidak tahu
[998] Not Applicable
Tidak sesuai
[999] Refused
Menolak
Phone 31d Phone (mobile and N Continuous Household assets - - [995] Missing data Q31 (g)inv2.0
landline) Aset Rumah Tangga Tidak ada data
Telefon genggam dan [997] Do Not Know
Telefon Rumah Tidak tahu
[998] Not Applicable
Tidak sesuai
[999] Refused
Menolak
Generator 3le Generator N Continuous Household assets - - [995] Missing data Q31 (k) inv2.0
Generator Aset Rumah Tangga Tidak ada data
[997] Do Not Know
Tidak tahu
[998] Not Applicable
Tidak sesuai
[999] Refused
Menolak
BoatNoMotor | 31f Boat without a motor N Continuous Household assets - - [995] Missing data Q31 (d)inv2.0
Perahu dayung Aset Rumah Tangga Tidak ada data
[997] Do Not Know
Tidak tahu
[998] Not Applicable
Tidak sesuai
[999] Refused
Menolak
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BoatOutboard | 31g Boat with outboard N Continuous Household assets - - [995] Missing data Q31 (e) inv2.0
motor Aset Rumah Tangga Tidak ada data
Perahu motor tempel [997] Do Not Know
Tidak tahu
[998] Not Applicable
Tidak sesuai
[999] Refused
Menolak
BoatInboard 31h Boat with inboard motor N Continuous Household assets - - [995] Missing data Q31 (f) inv2.0
Perahu motor Aset Rumah Tangga Tidak ada data
[997] Do Not Know
Tidak tahu
[998] Not Applicable
Tidak sesuai
[999] Refused
Menolak
Bicycle 31i Bicycle N Continuous Household assets - - [995] Missing data Q31 (b) inv2.0
Sepeda Aset Rumah Tangga Tidak ada data
[997] Do Not Know
Tidak tahu
[998] Not Applicable
Tidak sesuai
[999] Refused
Menolak
Motorcycle 31j Motorcycle N Continuous Household assets - - [995] Missing data Q31 (c) inv2.0
Sepeda motor Aset Rumah Tangga Tidak ada data
[997] Do Not Know
Tidak tahu
[998] Not Applicable
Tidak sesuai
[999] Refused
Menolak
Car 31k Car/truck N Continuous Household assets - - [995] Missing data Q31 (a)inv2.0
Mobil/Truk Aset Rumah Tangga Tidak ada data
[997] Do Not Know
Tidak tahu
[998] Not Applicable
Tidak sesuai
[999] Refused
Menolak
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Fuel 32 What is the main fuel that | N Nominal Economic status [1] Electricity or gas | [995] Missing data -
your household uses for Kesejahteraan Listrik/gas Tidak ada data
cooking? Rumah Tangga [2] Oil or kerosene [996] Other
Apa bahan bakar utama Minyak/Minyak Lainnya
yang digunakan untuk Tanah (sebutkan)
memasak? [3] Wood [997] Do Not Know
Kayu Tidak tahu
[4] Charcoal [998] Not Applicable
Arang Tidak sesuai
[5] Small sticks or [999] Refused
scrap wood Menolak
Kayu Ranting
atau Serpihan
Kayu
[6] Weeds, leaves or
dung
Serasah,Daun
Biogas
lliness 33a Has [name] had any illness | N Nominal Health [0] No [995] Missing data “Have you or
or injury during the past 4 Kesehatan Tidak Tidak ada data any member of
weeks? [1] Yes [997] Do Not Know | your household
Selama 4 minggu terakhir, Ya Tidak tahu had any illness
apakah [Nama] menderita or injury during
suatu penyakit atau luka? the past 4
weeks?” (v.1.0)
[998] Not Applicable
Tidak sesuai
[999] Refused
Menolak
Dayslll 33b How many days during N Continuous Health - - [994] Skipped “For how many
the past 4 weeks did Kesehatan question days during the
[you/he/she] suffer from [Days] [995] Missing data past 4 weeks
this illness or injury? [Hari] Tidak ada data did [you/he/she]
Berapa hari selama 4 [997] Do Not Know suffer from this
minggu terakhir ini Tidak tahu illness/injury”
[anda/dia] menderita [998] Not Applicable | (v.1.0)
akibat penyakit atau luka Tidak sesuai
tersebut? [999] Refused
Menolak
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DaysAﬁected 33c How many days during N Continuous Health - - [994] Skipped “For how many
the past 4 weeks were Kesehatan question days during the
[you/he/she] unable to [Days] [995] Missing data past four weeks
carry out [your/his/her] [Hari] Tidak ada data were
usual activities because of [997] Do Not Know [you/he/she]
this? Tidak tahu unable to carry
Berapa hari selama 4 [998] Not Applicable out
minggu terakhir ini Tidak sesuai [your/his/her]
[anda/dia] tidak dapat [999] Refused usual activities
melakukan tugas [anda/- Menolak because of
nya] yang biasa dilakukan this?” (v.1.0)
karena penyakit atau luka
tersebut?
Deaths 34 Have any household N Nominal Mortality [0] No [995] Missing data -
members died in the past Kemiatan Tidak Tidak ada data
12 months? [1] Yes [999] Refused
Apakah ada anggota Ya Menolak
rumah tangga yang
meninggal dalam
jangkawaktu 12 buln
terakhir?
DeathName 35a Name Y String Mortality - - [994] Skipped
Nama Kemiatan question
[995] Missing data
Tidak ada data
[997] Do Not Know
Tidak tahu
[998] Not Applicable
Tidak sesuai
[999] Refused
Menolak
DeathGender 35b Gender N Nominal Mortality [1] Male [994] Skipped
Jenis kelamin Kemiatan Laki-laki question
[2] Female [995] Missing data
Perempuan Tidak ada data
[997] Do Not Know
Tidak tahu
[998] Not Applicable
Tidak sesuai
[999] Refused
Menolak

122




Appendix 4.2

Variable #* Question Wording Restrictt Variable Type Rationale Valid Codes Blind Response Codes Modifications
Name Code Value Code Value
DeathAge 35¢ Age at death N Continuous Mortality - - [994] Skipped New question
Umur pada saat meninggal Kemiatan question inv.2.0
[Year] [995] Missing data
[Tahun Tidak ada data
[997] Do Not Know
Tidak tahu
[998] Not Applicable
Tidak sesuai
[999] Refused
Menolak
DateDeath 35d Date of death N Continuous Mortality - - [994] Skipped
Tanggal Kematian Kemiatan question
[DD/MM/YYY] [995] Missing data
[Tal/Bulan/Tahun] Tidak ada data
[997] Do Not Know
Tidak tahu
[998] Not Applicable
Tidak sesuai
[999] Refused
Menolak
Birth 36 Have any household N Nominal Birth Rate [0] No [995] Missing data -
members given birth in Angka Kelahiran Tidak Tidak ada data
the past 12 months? [1] Yes [997] Do Not Know
Ya Tidak tahu
Apakah ada anggota [998] Not Applicable
rumah tangga yang Tidak sesuai
meninggal dalam jangka [999] Refused
waktu 12 bulan terakhir? Menolak
InfantName 37a Name Y String Birth Rate - - [994] Skipped -
Nama Angka Kelahiran question
[995] Missing data
Tidak ada data
[997] Do Not Know
Tidak tahu
[998] Not Applicable
Tidak sesuai
[999] Refused
Menolak

123




Appendix 4.2

Variable #* Question Wording Restrictt Variable Type Rationale Valid Codes Blind Response Codes Modifications
Name Code Value Code Value
InfantSurvival 37b Is the baby still alive? N Nominal Infant Mortality [0] No [994] Skipped -
Apakah bayi tersebut Kemiatan bayi Tidak question
masih hidup? [1] Yes [995] Missing data
Ya Tidak ada data
[997] Do Not Know
Tidak tahu
[998] Not Applicable
Tidak sesuai
[999] Refused
Menolak
InfantDeath 37c Date of death N Continuous Infant Mortality - - [994] Skipped -
Tanggal Kematian Kemiatan bayi question
[DD/MM/YYY] [995] Missing data
[Tal/Bulan/Tahun] Tidak ada data
[997] Do Not Know
Tidak tahu
[998] Not Applicable
Tidak sesuai
[999] Refused
Menolak
WorryFood 38 "[I/We] were worry that N Ordinal Food Security [1] Often [995] Missing data -
we might not have enough Ketahanan Pangan Sering Tidak ada data
food for everyone in the [2] Sometimes [997] Do Not Know
household" Was that Kadang-kadang Tidak tahu
often, sometimes, or [3] Never [998] Not Applicable
never true for [you/your Tidak pernah Tidak sesuai
household] in the last 12 [999] Refused
months? Menolak

"[Saya/Kami] khawatir
bahwa persediaan
makanan di keluarga
kami tidak cukup untuk

setiap orang dalam
rumah tangga kami”.

Apakah pernyataan
tersebut sering, kadang-
kadang. atau tidak pernah
benar untuk keluarga
Bpk/Ibu/Sdr dalam 12
bulan terakhir ini?
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FoodLast 39 "[My/our] food just N Ordinal Food Security [1] Often [995] Missing data -
didn't last, and we were Ketahanan Pangan Sering Tidak ada data
not able to get more.” [2] Sometimes [997] Do Not Know
Was that often, Kadang-kadang Tidak tahu
sometimes, or never [3] Never [998] Not Applicable
true for [you/your Tidak pernah Tidak sesuai
household] in the last [999] Refused
12 months? Menolak
"Cadangan makanan
[Saya/Kami] tidak
cukup, dan kami tidak
mampu untuk
mendapakan makanan
yang lebih”. Apakah
pernyataan tersebut
sering, kadang-kadang,
atau tidak pernah benar
untuk keluarga
Bpk/Ibu/Sdr dalam 12
bulan terakhir ini?
BalancedDiet 40 "[I/we] couldn't eat N Ordinal Food Security [1] Often [995] Missing data -
balanced meals." Ketahanan Pangan Sering Tidak ada data
Was that often, [2] Sometimes [997] Do Not Know
sometimes, or never true Kadang-kadang Tidak tahu
for [you/your household] [3] Never [998] Not Applicable
in the last 12 months? Tidak pernah Tidak sesuai
"[Saya/kami] tidak dapat [999] Refused
makanan yang Menolak

seimbang”.Apakah
pernyataan tersebut

sering, kadang-kadang,
atau tidak pernah benar
untuk keluarga
Bpk/Ibu/Sdr dalam 12
bulan terakhir ini?
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AdultSkip 41 In the last 12 months, did | N Nominal Food Security [0] No [995] Missing data -
[youlyou or other adults Ketahanan Pangan Tidak Tidak ada data
in your household] ever [1] Yes [997] Do Not Know
reduce the size of your Ya Tidak tahu
meals or skip meals [998] Not Applicable
because there wasn't Tidak sesuai
enough food to eat? [999] Refused
Dalam kurun waktu 12 Menolak
bulan terakhir, apakah
[anda/anda dan/atau orang
dewasa lainnya dalam
rumah tangga ini] pernah
mengurangi porsi makanan
atau tidak makan karena
tidak ada cukup makanan
untuk dimakan?
FregAdultSkip 42 How often did this happen | N Ordinal Food Security [1] Often [994] Skipped -
- almost every month, Ketahanan Pangan Sering question
some months but not [2] Sometimes [995] Missing data
every month, or in only Kadang-kadang Tidak ada data
one or two months? [3] Never [997] Do Not Know
Berapa sering kejadian ini Tidak pernah Tidak tahu
terjadi- _hampir _setiap [998] Not Applicable
bulan, dalam beberapa Tidak sesuai
bulan tetapi tidak setiap [999] Refused
bulan, atau hanya satu Menolak
atau dua bulan setahun?
EatLess 43 In the last 12 months did N Nominal Food Security [0] No [995] Missing data -
you ever eat less than you Ketahanan Pangan Tidak Tidak ada data
felt you should because [1] Yes [997] Do Not Know
there wasn’t enough food? Ya Tidak tahu
Dalam kurun waktu 12 [998] Not Applicable
bulan _terakhir, apakah Tidak sesuai
anda _ pernah  makan
kurang  dari yang
seharusnya karena tidak [999] Refused
ada cukup makanan? Menolak
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AdultHungry 44 In the last 12 months, N Nominal Food Security [0] No [995] Missing data -
were you ever hungry Ketahanan Pangan Tidak Tidak ada data
but didn't eat because [1] Yes [997] Do Not Know
there wasn't enough Ya Tidak tahu
food? [998] Not Applicable
Dalam kurun waktu 12 Tidak sesuai
bulan _terakhir, apakah [999] Refused
anda pernah lapar dan Menolak
tidak makan karena tidak
ada cukup makanan untuk
dimakan?

ChildPortion 45 In the last 12 months, did | N Nominal Food Security [0] No [995] Missing data -
you ever reduce the size Ketahanan Pangan Tidak Tidak ada data
of a child's meal because [1] Yes [997] Do Not Know
there wasn't enough Ya Tidak tahu
food? [998] Not Applicable
Dalam kurun waktu 12 Tidak sesuai
bulan terakhir, apakah [999] Refused
anda pernah mengurangi Menolak
jumlah _makanan yang
dikonsumsi _oleh anak-
anak karena tidak ada
cukup makanan?

LowCostFood | 46 "[I/WEe] relied on a few N Ordinal Food Security [1] Often [995] Missing data New question
kinds of low-cost food to Ketahanan Pangan Sering Tidak ada data inv.2.0
feed our child(ren)" [2] Sometimes [997] Do Not Know
Was that often, Kadang-kadang Tidak tahu
sometimes, or never true [3] Never [998] Not Applicable
for [you/your household] Tidak pernah Tidak sesuai
in the last 12 months? [999] Refused

Menolak

"[Saya/Kami] bergantung
pada makanan yang murah
untuk makanan anak-anak
kami”. Apakah hal
tersebut sering, kadang-
kadang, atau tidak pernah
benar untuk keluarga
Bpk/Ibu/Sdr dalam kurun
waktu 12 bulan terakhir
ini?
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ChildSkip 47 “In the past 12 months, N Nominal Food Security [0] No [995] Missing data New question
children skipped meals Ketahanan Pangan Tidak Tidak ada data inv.20
because there was not [1] Yes [997] Do Not Know
enough food” Ya Tidak tahu
“Dalam kurun waktu 12 [998] Not Applicable
bulan terakhir, anak-anak Tidak sesuai
tidak makan (pagi atau [999] Refused
siang atau malam) karena Menolak
tidak ada cukup
makanan”

FreqChildSkip 48 How often did this happen | N Ordinal Food Security [1] Often [994] Skipped New question
- almost every month, Ketahanan Pangan Sering question inv.2.0
some months but not [2] Sometimes [995] Missing data
every month, or in only Kadang-kadang Tidak ada data
one or two months? (3] Never [997] Do Not Know
Berapa sering kejadian ini Tidak pernah Tidak tahu
terjadi — hampir_setiap [998] Not Applicable
bulan, dalam beberapa Tidak sesuai
bulan tetapi tidak setiap [999] Refused
bulan, atau hanya satu Menolak
atau dua bulan setahun?

ChildNoFood 49 "Children did not eat fora | N Ordinal Food Security [1] Often [994] Skipped New question
whole day because there Ketahanan Pangan Sering question inv.2.0
was not enough food" [2] Sometimes [995] Missing data
Was that often, Kadang-kadang Tidak ada data
sometimes, or never true [3] Never [997] Do Not Know
for your household in the Tidak pernah Tidak tahu
last 12 months? [998] Not Applicable
"Anak-anak tidak makan Tidak sesuai
sepanjang hari karena [999] Refused
tidak ada cukup makanan" Menolak

Apakah hal  tersebut
sering. kadang-kadang.
atau tidak pernah terjadi
dalam rumah tangga
Bpk/lbu/Sdr dalam kurun
waktu 12 bulan terakhir
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Enter 50 In the past 12 montbhs, N Nominal Marine Tenure [0] No [995] Missing data In version 1.0,
have you personally Hak Terhadap Tidak Tidak ada data “usual fishing
entered [name of Sumberdaya [1] Yes [997] Do Not Know | grounds”
MPA/name of usual fishing Ya Tidak tahu termed “local
grounds]? [998] Not Applicable | waters”
Dalam kurun waktu 12 Tidak sesuai
bulan terakhir, apakah [999] Refused
anda memasuki daerah Menolak
[nama DPL/DPI]?

Harvest 51 In the past 12 montbhs, N Nominal Marine Tenure [0] No [995] Missing data In version 1.0,
have you personally Hak Terhadap Tidak Tidak ada data “usual fishing
harvested fish or Sumberdaya [1] Yes [997] Do Not Know | grounds”
extracted other marine Ya Tidak tahu termed “local
resources in [name of [998] Not Applicable | waters”
MPA/name of usual fishing Tidak sesuai
grounds]? [999] Refused
Dalam kurun waktu 12 Menolak
bulan terakhir, apakah
anda mengambil ikan
atau sumberdaya lainnya
di daerah [nama
DPL/DPI]?

Manage 52 In the past 12 montbhs, N Nominal Marine Tenure [0] No [995] Missing data In version 1.0,
have you personally made Hak Terhadap Tidak Tidak ada data “usual fishing
decisions about managing Sumberdaya [1] Yes [997] Do Not Know | grounds”
resources in [name of Ya Tidak tahu termed “local
MPA/name of usual fishing [998] Not Applicable | waters”
grounds]? Tidak sesuai
Dalam kurun waktu 12 [999] Refused
bulan terakhir, apakah Menolak

anda membuat
keputusan tentang
pengelolaan sumberdaya
perariran daerah [nama

DPL/DPI]?
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Exclude 53 In the past 12 montbhs, N Nominal Marine Tenure [0] No [995] Missing data In version 1.0,
have you personally made Hak Terhadap Tidak Tidak ada data “usual fishing
decisions about who can Sumberdaya [1] Yes [997] Do Not Know | grounds”
and cannot enter [name of Ya Tidak tahu termed “local
MPA/name of usual fishing [998] Not Applicable | waters”
grounds]? Tidak sesuai
Dalam kurun waktu 12 [999] Refused
bulan terakhir, apakah Menolak
anda membuat
keputusan tentang siapa
yang dapat atau tidak
dapat memasuki [nama
DPL/DPI]?

Transfer 54 In the past 12 montbhs, N Nominal Marine Tenure [0] No [995] Missing data In version 1.0,
have you personally sold Hak Terhadap Tidak Tidak ada data “usual fishing
or leased the right to Sumberdaya [1] Yes [997] Do Not Know grounds”
harvest fish or other Ya Tidak tahu termed “local
marine resources in [998] Not Applicable | waters”
[name of MPA/name of Tidak sesuai
usual fishing grounds]?

Dalam kurun waktu 12 [999] Refused
bulan terakhir, apakah Menolak
anda menjual atau

menyewakan hak

terhadap pengamilan ikan

atau sumberdaya lainnya

pada daerah [nama

DPL/DPI]?

SocialContlict 55 During the last 12 months, | N Ordinal Marine Tenur