ISSN: 0376-8929 MARCH 2019

ENVIRONMENTAL
CONSERVATION

International Journal of Interdisciplinary Environmental Science

Thematic section. Forests in Flux

EDITOR
Nicholas V. C. Polunin

ASSOCIATE EDITORS
Christina Hicks, John Innes, Aaron MacNeil, Wiliam J. McShea, Johan Oldekop,
Andrew Reeson, Charlie M. Shackleton, Trevor J. Willis

Published online by Cambridge University Press



https://doi.org/10.1017/S0376892918000449

ENVIRONMENTAL CONSERVATION

International Journal of Interdisciplinary Environmental Science

Environmental Conservation aims to embrace all aspects of its field, including
issues in: human institutions and attitudes; biodiversity, species losses and
introductions; industry, pollution and habitat degradation; movements and
agencies; energy and materials sources; trade and conventions; terrestrial
ecosystems and carrying capacity; dynamics of populations and ecosystems;
atmospheric and oceanic processes; international environmental law; coastal
zone management; and environmental economics.

EDITOR
Nicholas V.C. Polunin
Tel: 44 (0) 191 208 6675
School of Marine Science & Technology, Newcastle University
Newcastle upon Tyne NE1 7RU, UK
E-mail: envcons@btinternet.com

COPY-EDITOR
John Marr
E-mail: john.stewart.marr@gmail.com

ASSOCIATE EDITORS
Christina Hicks (Environmental Social Science) Lancaster University
John Innes (Forestry) University of British Columbia, Canada
Aaron MacNeil (Statistical ecology/biodiversity) Dalhousie University, Canada
William J. McShea (Wildlife conservation) Smithsonian
Conservation Biology Institute, USA
Johan Oldekop (Conservation & development) University of Sheffield, UK
Andrew Reeson (Environmental economics) CSIRO Ecosystem
Sciences, Australia
Charlie M. Shackleton (Natural resource sustainability) Rhodes
University, South Africa
Trevor J. Willis (Marine ecology/Comments) University
of Portsmouth, UK

ADVISORY EDITORS

Professor Carl S. Folke (Ecological Economics)

Beijer International Institute of Ecological Economics, Sweden

Dr Paul Jepson (Conservation Practice)

University of Oxford, United Kingdom

Professor Gary Kofinas (Resource Management/Ecological Anthropology)
University of Alaska Fairbanks, USA

Professor William E Laurance (Tropical Conservation Biology/Global
Change Science)

FJames Cook University, Australia

Dr Timothy R. McClanahan (Marine Ecology)

The Wildlife Conservation Society, Kenya

Professor Herbert H. T. Prins (Wildlife Ecology)

Wageningen University, The Netherlands

Professor Garry W. Trompf (Ethics/Beliefs)

University of Sydney, Australia

Professor Philip H. Warren (Ecological Communities)

University of Sheffield, United Kingdom

© Foundation for Environmental Conservation 2019
[URL http://www.foundationforec.org]|

SUBMISSION OF MANUSCRIPTS
Manuscripts may now be submitted via Manuscript Centra
Go to http://mc.manuscriptcentral.com/envcon.

The Journal’s Instructions for Contributors can be found on the Journal’s
webpage at http://assets.cambridge.org/ ENC/ENC_ifc.pdf

SUBSCRIPTIONS

Environmental Conservation (ISSN 0376-8929) is published four times a year
in March, June, September and December. Four parts form a
volume. The 2019 subscription price (excluding VAT) of a volume, which
includes print and electronic access, is £694 (US$1307 in USA, Canada and
Mexico); £175 (US$322) for individuals, which includes print only, ordering
direct from the publishers and certifying that the journal is for their personal
use. The electronic-only price available to institutional subscribers is £519
(US$977 in USA, Canada and Mexico). Single parts are £194 (US$360 in
USA, Canada and Mexico) plus postage. EU subscribers (outside the UK)
who are not registered for VAT should add VAT at their country’s rate.
VAT registered members should provide their VAT registration number.
Japanese prices for institutions (including ASP delivery) are available from
Kinokuniya Company Ltd, PO Box 55, Chitose, Tokyo 156, Japan. Prices
include delivery by air where appropriate. Periodicals postage is paid at New
York, NY, and at additional mailing offices.

Postmaster: send address changes in the USA, Canada and Mexico to:
Environmental Conservation, Cambridge University Press, 1 Liberty Plaza,
Floor 20, New York, NY 10006, USA. Claims for missing issues should be
made immediately on receipt of the subsequent issue.

ADVERTISING

Advertising queries for all parts of the world excepr the USA, Canada and
Mexico to: ad_sales@cambridge.org

Address enquiries in the USA, Mexico and Canada only to:
USAdSales@cambridge.org

COPYING

This journal is registered with the Copyright Clearance Center, 222
Rosewood Drive, Danvers, MA 01923, USA (www.copyright.com).
Organizations in the USA who are also registered with CCC may therefore
copy material (beyond the limits permitted by sections 107 and 108 of US
copyright law) subject to payment to CCC. This consent does not extend to
multiple copying for promotional or commercial purposes. 151 Tear Sheet
Service, 3501 Market Street, Philadelphia, PA 19104, USA, is authorized to
supply single copies of separate articles for private use only. Organizations
authorized by the Copyright Licensing Agency may also copy material sub-
ject to the usual conditions. For all other use, permission should be sought
from Cambridge or the American Branch of Cambridge University Press.

lTM

Environmental Conservation is covered by the major abstracting and indexing
services including: Biological Abstracts, Current Advances in Ecological
Sciences, Current Contents, Ecological Abstracts, Environment Index,
Environmental Abstracts, Environmental Periodicals Bibliography, Excerpta
Medica/EMBASE, Geographical Abstracts, Science Citation Index, World
Agricultural Economics & Rural Sociology Abstracts.

Internet Access
This journal is included in the Cambridge Core service which can be found at
cambridge.org. For further information on other Press titles access cambridge.org

This publication is printed on chlorine-free paper made with 75% recycled
fibres.

This journal issue has been printed on FSC-certified paper and cover board.
FSC is an independent, non-governmental, not-for-profit organization
established to promote the responsible management of the world’s forests.
Please see www.fsc.org for information.

Printed and bound by Bell & Bain Ltd, Glasgow, UK

Cambridge University Press, Journals Fulfillment Department, UPH, Shaftesbury Road, Cambridge CB2 8BS, UK.

1 Liberty Plaza, Floor 20, New York, NY 10006, USA

477 Williamstown Road, Port Melbourne, VIC 3207, Australia
C/ Orense, 4, planta 13, 28020 Madrid, Spain

Dock House, The Waterfront, Cape Town 8001, South Africa

https://doi.org/10.1017/50376892918000449 Published online by Cambridge University Press


https://doi.org/10.1017/S0376892918000449

	Cover
	01_1800021
	Thematic Section: Forests in Flux Migration and a New Landscape of Forest Use and Conservation
	Introduction
	Methods
	Fig. 1Diagrammatic map showing the locations of study communities in Oaxaca&#x2019;s northern highlands
	Results
	Migration Is Dynamic and Varied

	Fig. 2Plot of resident population size over the period 1970&#x2013;2010 among the five study communities
	Table 1Study communities&#x2019; resident populations, territorial sizes and forest types and extents
	Agriculture Has Declined, with Subsequent Forest Recovery

	Fig. 3Population age distributions of Analco and Yavesia in 1970 and�2010
	Alternative Forest Uses Have Appeared
	Migration Challenges Self-Governance

	Table 2Observed and reported change in land use and resource practice in the study communities and localities (1995&#x2013;2015)
	Table 3Estimated citizen:cargo ratios in 2015 and the late�1970s
	Discussion
	Conclusion
	Supplementary Material
	Acknowledgements
	ACKNOWLEDGEMENTS
	References
	References
	References
	References


	02_1800024
	Thematic Section: Forests in Flux Greening the Dark Side of Chocolate: A Qualitative Assessment to Inform Sustainable Supply�Chains
	Introduction
	Methods
	Sample
	Interviews
	Analysis

	Results
	Stakeholder Typology
	Thematic Analysis
	Policies, Regulations and Markets
	Knowledge


	Table 1Number of interviews per stakeholder group per sample country.
	Table 2Stakeholder group descriptions.
	Outline placeholder
	Landscape and Supply Chain Approaches
	Coordination of Activities and Stakeholders
	Relationship between Sustainability Dimensions
	Private Sector Engagement


	Discussion
	Stakeholder Preferences and Power Imbalances
	Policy Mix
	From Deforestation to Sustainability

	Table 3Example of stakeholder concerns and solutions.
	Landscape Approach
	Supply Chain Approach

	Conclusion
	Fig. 1Policy mix: examples of what different stakeholders can do in a synergistic manner. NGO�&#x003D;�non-governmental organization; TA�&#x003D;�technical assistance
	Supplementary Material
	Acknowledgements
	ACKNOWLEDGEMENTS
	References
	References
	References
	References


	03_1800025
	Thematic Section: Forests in Flux Scenarios of Land Use and Land Cover Change and Their Multiple Impacts on�Natural�Capital in Tanzania
	Introduction
	Methods
	Scenarios Development
	Carbon Stock
	Biodiversity
	Water Yield
	Multi-Dimensional Scenario Assessment

	Results
	Carbon Stock
	Biodiversity
	Water Yield

	Fig. 1Changes in total carbon stock (carbon tonnes per hectare, t C ha&#x2013;1) in the business as usual (BAU) and green economy (GE) scenarios across Tanzania by�2025
	Table 1Share of carbon (C) stock losses (million tonnes, Mt, and percentage of the total land-cover class C stock, &#x0025;) by different land-cover classes in the business as usual (BAU) and green economy (GE) scenarios.
	Fig. 2Changes in the biodiversity richness and rarity index (BRRI) for terrestrial vertebrates in the business as usual (BAU) and green economy (GE) scenarios across Tanzania by 2025. Negative and positive changes relate to prevalent losses and gains of s
	Fig. 3Changes in water yield per year (mm year&#x2013;1) in the business as usual (BAU) and green economy (GE) scenarios across Tanzania by�2025
	Multi-Dimensional Scenario Assessment

	Discussion
	Lessons for REDD�&#x002B;� Implementation
	Caveats and Limitations

	Fig. 4Red&#x2013;green&#x2013;blue (RGB) plot of combined impacts on carbon stocks (black to green), biodiversity (biodiversity richness and rarity index, black to red) and water yield (black to blue) under the business as usual (BAU) and green economy (G
	Supplementary Material
	Acknowledgements
	ACKNOWLEDGEMENTS
	References
	References
	References
	References


	04_1800035
	Thematic Section: Forests in Flux Land Change Modelling to Inform Strategic Decisions on Forest Cover and CO2 Emissions in Eastern Madagascar
	Introduction
	Methods
	Study Area
	Land-Use Scenarios

	Fig. 1Map of study area delineation process: specifically, protected areas included, catchments affected by the Ankeniheny&#x2013;Zahamena Corridor (CAZ), communes intersecting the CAZ and communes discussed in the &#x2018;Results&#x2019; section
	Fig. 2Protected area assessment included in the effective conservation scenario development: (a) protected areas not included; (b) newly designated protected areas included in the business-as-usual (BAU) rate calculation; and (c) protected areas with effe
	Data
	Historical Deforestation Data
	Deforestation Driver Variables and Development of the Predictive Spatial Model


	Table 1List of the protected areas located in the study area, whether the protected area was included in the effective conservation scenario and its protection�status
	Calculation of CO2 Emissions
	Processing of the Sustainable Agricultural Intensification Scenario

	Table 2List of driver variables and data sources used in the Land Change Modeler to explore the impacts of different policies on forest cover and deforestation.
	Results
	Fig. 3(a) Forest cover in 2013; and potential deforestation with (b) a business-as-usual scenario; (c) an effective conservation scenario; and (d) an infrastructure development scenario
	Discussion
	Table 3Comparison of deforestation rates, main communes impacted and associated CO2 emissions from aboveground biomass (AGB) loss from 2013 to 2023 under different policy scenarios
	Acknowledgements
	ACKNOWLEDGEMENTS
	References
	References
	References
	References


	05_1800020
	Wine with a Bouquet of Biodiversity: Assessing Agricultural Adoption of Conservation Practices in�Chile
	Introduction
	Fig. 1Our model of corporate conservation behaviour for Chilean wineries, modified from the theory of planned behaviour, delineates three predictive factors: (1) attitude towards corporate conservation behaviour; (2) social influence; and (3) perceived be
	Methods
	Data Collection
	Survey Instrument
	Data Analysis

	Results
	Corporate Conservation Behaviour

	Fig. 2Percentages of Wine, Climate Change and Biodiversity Programme (WCB) and comparison vineyards implementing: (a) sustainable agricultural practices; (b) private land conservation practices; and (c) wildlife friendly practices.*p &#60; 0.1, **p &#60; 
	Attitudes towards Conservation Behaviour
	Social Influence

	Table 1Positive outcomes associated with the adoption of conservation practices as reported by managers.
	Perceived Behavioural Control

	Table 2Negative outcomes and other motivations associated with the adoption of conservation practices as reported by managers.
	Table 3Positive social pressures for implementing sustainability and conservation practices from different stakeholder groups related to the organization and from the community.
	Discussion
	Similar Attitudes towards Conservation Behaviour
	Intangible Relationship between Terroir and Conservation

	Table 4Perceptions of constraints and facilitating factors for conservation.
	Prominent Role of Stakeholders
	More Barriers Do Not Mean Less Control

	Supplementary Material
	Acknowledgements
	ACKNOWLEDGEMENTS
	References
	References
	References
	References


	06_1800022
	Does Doing More Result in Doing Better? Exploring Synergies in an Integrated Population, Health and Environment Project in East�Africa
	Introduction
	How is Value-Added Understood in PHE?
	Changes to Established Gender Roles

	Table 1Summary of Health of People and Environment in Lake Victoria Basin�(HoPE) activities.
	Substitution of Time
	Income Effects
	Willingness to Cooperate

	Data and Methods
	Results
	Gendered Messaging on Family Planning Use
	Time Savings on Environmental Improvement
	Income Effects on Women&#x2019;s Empowerment
	Sustainable Livelihoods on Increased Family Planning Use
	Cross-Sectoral Collaboration on Improved Project Outcomes

	Fig. 1Results chains depicting linkages successfully described with midterm review data. Hexagons represent a component of the project&#x2019;s intervention, rectangles depict short-term outcomes and ovals illustrate longer-term effects resulting from the
	Discussion
	Fig. 2Results chains depicting hypothesized, but not demonstrated linkages (represented by dashed lines). Hexagons represent a component of the project&#x2019;s intervention, rectangles depict short-term outcomes and ovals illustrate longer-term effects r
	Supplementary Material
	Acknowledgements
	ACKNOWLEDGEMENTS
	References
	References
	References
	References


	07_1800033
	Loss of Generalist Plant Species and Functional Diversity Decreases the Robustness of a Seed Dispersal Network
	Introduction
	Material and Methods
	Study System and Seed Dispersal Network
	Numerical Analyses

	Results
	Discussion
	Fig. 1Bi-adjacency matrix representing the seed dispersal network from a forest&#x2013;grassland mosaic in southern Brazil
	Fig. 2Functional and phylogenetic distinctiveness of plant species, with the phylogeny plotted alongside, in a seed dispersal network from southern Brazil
	Acknowledgements
	ACKNOWLEDGEMENTS
	References
	References
	References
	References
	Fig. 3Attack tolerance curves under different plant extinction sequences: (a) random; extinctions based on species specialization either with (b) the most generalist (most connected plants) or (c) the most specialist (poorly connected plants) species disa


	08_1800028
	Livestock Effects on Genetic Variation of Creosote Bushes in Patagonian Rangelands
	Introduction
	Materials and Methods
	Monte Desert Context

	Table 1Sampled paddocks, stocking rate with stocking level (SL) in brackets, mean dung density per paddock and mean plant species richness per paddock.
	Outline placeholder
	Focal Plant Species
	Collection and Measurements
	Isozyme Analysis

	Statistical Analyses
	Genetic Variation and Structure
	Modelling Livestock Effects on Genetic Variation


	Results
	Livestock Effects on Plant Characteristics
	Genetic Variation and Structure

	Table 2Model selection for livestock effects on genetic diversity: AnobreakE (mean effective number of alleles per locus), HnobreakE (expected heterozygosity &#x2013; genetic diversity) and FnobreakST (inbreeding coefficient) in ten paddocks dominated by 
	Fig. 1Bivariate relationship between plant height, diameter, size, reproduction and browsing percentage in ten paddocks in Monte Desert rangelands
	Livestock Effects on Genetic Variation

	Discussion
	Table 3Summary of average within-population genetic variation statistics of the ten studied paddocks of Larrea species.
	Fig. 2Box plot of relative weight factors (RWF). The central square is the mean value, the box represents the standard deviation, the whiskers are 95&#x0025; confidence intervals and the dashed lines represent mean values considering outliers
	Livestock Effects on Genetic Variation
	Recommendations

	Supplementary Material
	Fig. 3Bivariate relationship between population genetic parameters (AnobreakE, FnobreakST) and stocking rate in ten paddocks in Monte Desert rangelands
	Acknowledgements
	ACKNOWLEDGEMENTS
	References
	References
	References


	09_1800029
	Waterbird Communities in Subsidence Wetlands Created by Underground Coal Mining in China: Effects of Multi-Scale Environmental and Anthropogenic Variables
	Introduction
	Methods
	Study Area
	Bird Counts
	Habitat Variables
	Statistical Analyses

	Table 1Habitat variables considered as potential predictors of waterbird community structures in subsidence wetlands in the Huainan&#x2013;Huaibei coal-mining area in�China
	Results
	Habitat Variables
	Waterbird Community
	Correlation between Waterbird Guilds and Habitat Variables

	Fig. 1Waterbird community structures and seasonal fluctuations in the 55 surveyed�subsidence wetlands in the Huainan&#x2013;Huaibei coal-mining area in China, with number of birds in each guild (bars) and total species richness (line)
	Variation Partitioning

	Discussion
	Table 2Selected variables in the final redundancy analysis (RDA) models and proportion of total variance explained regarding waterbird communities in different periods in subsidence wetlands in the Huainan&#x2013;Huaibei coal-mining area in China.
	Table 3Summary of redundancy analysis (RDA) models for waterbird&#x2013;environment relationships in subsidence wetlands in the Huainan&#x2013;Huaibei coal-mining area in�China
	Fig. 2Redundancy analysis plot of habitat variables and waterbird abundance in each guild during (a) autumn migration, (b) wintering season, (c) spring migration and (d) the entire study period. Habitat variables are represented by arrows with labels, wat
	Conclusion
	Fig. 3Variation partitioning of the variance in the guild composition during (a) autumn migration, (b) wintering season, (c) spring migration and (d) the entire study period. Negative fractions or shared variations are not�shown
	Supplementary Material
	Acknowledgements
	ACKNOWLEDGEMENTS
	References
	References
	References


	10_1800030
	The Perceived Benefits of Protected Areas in the Virunga-bwindi Massif
	Introduction
	Methods
	Study Site
	Bwindi Impenetrable National Park and Mgahinga Gorilla National Park


	Table 1Sustainable livelihood framework capital asset definitions and mechanism for perceived benefit distribution (adapted from Scoones 1998).
	Outline placeholder
	Virunga National Park
	Volcanoes National Park

	Data Collection
	Data Analyses

	Results
	Personal and Community Costs
	Personal vs. Community Benefits
	Factors Influencing Reported Benefits
	Targeted vs. Control


	Table 2Results from the logit regression model for personal and community benefits.
	Fig. 1Perceived personal benefits from protected areas in the Virunga-Bwindi Massif
	Outline placeholder
	Access to Resources
	Household Wealth
	Proximity
	Membership in Community Associations
	Tourism Industry


	Fig. 2Perceived community benefits from protected areas in the Virunga-Bwindi Massif
	Table 3Percentages of households reporting a personal or community benefit by protected area, disaggregated by whether the household is located in a targeted or control�area
	Outline placeholder
	Age, Education and Gender


	Discussion
	Supplementary Material
	Acknowledgements
	ACKNOWLEDGEMENTS
	References
	References
	References
	References


	11_1800031
	Does Public Participation Shift German National Park Priorities Away from Nature Conservation?
	Introduction
	Methods
	Results
	Do the National Parks Respond to the Growing Demand of Recreational Activities and, If So, How?

	Table 1Overview of all German terrestrial national parks in the order of the year of their designation.
	Which of the Two Objectives &#x2013; Nature Conservation or Recreation &#x2013; Has the Highest Priority When Management Strategies Are Implemented in Reality?
	How Do Stakeholders, with Their Different Views and Interests, Affect Management Decisions of National Parks (i.�e., Does Participation Lead to a Shift in Focus from Conservation to Park Services)?

	Fig. 1Responses of national park managers regarding strategies for general use control (a) and visitor control in sensitive areas (b). The respondents were asked whether they implement or are planning to implement the management tools listed
	Fig. 2Responses of national park managers asked to judge the priority of management targets based on guidelines, such as those of International Union for Conservation of Nature (Eagles et�al. 2002, Dudley 2008), EUROPARC (Hoffmann &#x0026; Wied 2013) and 
	What Are the Challenges Faced by National Park Managers?

	Discussion
	Fig. 3Responses of national park managers asked to judge the relevance of different regulations and specifications when planning management interventions in reality. FFH Species are species that are the focus of special conservation measures declared in t
	Supplementary Material
	Acknowledgements
	ACKNOWLEDGEMENTS
	References
	References
	References
	References


	12_1800032
	Subsistence Hunting with Mixed-Breed Dogs Reduces Hunting Pressure on Sensitive Amazonian Game Species in Protected Areas
	Introduction
	Methodology
	Data Collection
	Hunting Agreements
	Analysis
	Species Diversity, Evenness, Composition, Similarity and Dissimilarity
	Hunting Success: Mean Prey Weight, Capture Per Unit of Effort and Prey Distance
	Impact on Population: Sex Ratio and Population Dispersal
	Hunting Agreements and Actual Hunting


	Results
	Diversity and Similarity of Hunted Assemblages

	Fig. 1Principal coordinate analysis (PCoA) axes 1 and 2 for the abundance of hunted species in Huni Kuin indigenous lands. Open circles &#x2013; information on hunting without dogs; filled circles &#x2013; information on hunting with�dogs
	Fig. 2Proportions of animals of the nine species most hunted with dogs in relation to the total amount of prey hunted by both strategies
	Hunting Return: Mean Prey Weight, CPUE and Hunting Distance
	Effects of Hunting with Dogs on Prey Distance and Sex Ratio
	Hunting Agreements on Hunting with Dogs and Actual Prey Distance in Huni Kuin ILs

	Discussion
	Hunting with Dogs Impacts Wildlife Less than Hunting without Dogs

	Table 1t-test comparison of hunting return indices between hunting with dogs and regular hunting in Huni Kuin indigenous lands.
	Fig. 3Distance of animals hunted by the Huni Kuin with and without dogs and compliance with agreements on hunting with dogs in Huni Kuin indigenous lands. Grey bars: average distance of animals hunted without dogs; black bars: average distance of animals 
	Table 2t-test comparison of distances and sex ratios of the nine most hunted species between hunting with dogs and regular hunting in Huni Kuin indigenous�lands
	Hunting with Dogs Is More Efficient at Providing Meat
	Huni Kuin Agreements on Hunting with Dogs
	Agreements That Limit the Area for Hunting with Dogs Reflect Features Intrinsic to the Hunting Strategy
	Why Do Specific Regulations Exist if Hunting with Dogs Does Not Impact Wildlife More than Hunting without Dogs?

	Supplementary Material
	Acknowledgements
	ACKNOWLEDGEMENTS
	Financial Support
	Conflict of Interest
	Ethical Standards
	References


	13_1800036
	Irrigation Water Pricing in India as a Means to Conserve Water Resources: Challenges and Potential Future Opportunities
	Introduction
	Existing Challenges
	Table 1Minimum and maximum irrigation water prices in 29 states in India for paddy, wheat and sugarcane under flow irrigation, and percentages of drought-affected districts (1 US&#x0024; &#x2248; 67 INR).
	Future Opportunities
	Cost–Value Accounting
	From Area to Volume
	&#x2026;But Not Least

	Acknowledgements
	ACKNOWLEDGEMENTS
	References
	Fig. 1Financial recovery (gross receipt expressed as percentage of working expenses of corresponding irrigation project) between the 2000&#x2013;2001 and 2013&#x2013;2014 periods in India and selected states where groundwater depletion has been the highes


	bmi
	bmii
	bmiii



