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stephan.rist@cde.unibe.ch

1

Sustainable food systems (FS) require providing food and other goods and services to humans satisfying food security, right
to food, income, social justice and resilience, without degrading human health and hiving high environmental performance.
The environmental performance of FS can be evaluated using Life Cycle Assessment. However, research on the impact
that FS activities, e.g. crop production have on the capacity of farm-based agroecosystems to provide goods and services
to humans is still incipient. Our underlying aim was to understand how FS impact on the provision of agroecosystem
services and how this relates to the environmental performance of FS, as a basis for supporting decision-making on how to
make FS more sustainable. We propose the Agroecosystem Service Capacity (ASC) as a method for assessing farm-based
agroecosystem services, it builds on the Ecosystem Service Matrix by Burkhard et al. (2009) and assesses land cover
classes against 20 agroecosystem services. The method was applied to eighteen farm-based agroecosystems in Bolivia
and Kenya. Here we present two examples for exploring its potentials and limitations. The ASC operates on the basis of
land cover class units and permits the calculation of an aggregate ASC-index for farm-based agroecosystems forming part
of a specific FS.
KEY WORDS: Agroecosystems, agroecosystem services, land cover classes, food system
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The agroecological transition in Senegal: a multi-level perspective
based on social networks
Sébastien Boillat1, Ibrahima Khalil Sabaly2, Patrick Bottazzi1
Institute of Geography, University of Bern, Hallerstrasse 12, CH-3012 Bern, Switzerland (sebastien.boillat@giub.unibe.ch)
Initiative Prospective Agricole et Rurale, Kër Jacques Faye, Immeuble Bilguiss, 67, Rond-Point VDN - Ouest Foire,
Dakar, Sénégal

1
2

Agroecology has the ambition of ensuring food sovereignty while reducing conventional inputs, enhancing ecological
processes and increasing social justice in food systems (Gliessman 2016). Its implementation represents a key socialecological transition towards a post-extractive economy.
In West Africa, NGOs and farmer organizations are promoting agroecology as a means to increase social-ecological
resilience and fight poverty. Nevertheless, the up-scaling of agorecological practices and networks has remained relatively
limited in the region. The case of Senegal is particularly emblematic with a large agroecological support network that
contrasts with the rather limited adoption of practices on the ground.
We characterize the agricultural regime in Senegal using the multi-level perspective (MLP) on socio-technical transitions
(Geels and Schot 2007) and use social network analysis to identify lock-ins that hinder the up-scaling of agroecology in the
country. Our findings show that first, these lock-ins are enhanced by the national agricultural regime, which consists of
firmly established structures such as agricultural policies, education and extension networks, and supply chains all
promoting high-input, conventional agriculture. Furthermore, this regime is inserted within a wider landscape of supporting
international organizations, international financial institutions and bilateral cooperation agencies around the “feed Africa”
discourse. However, we also found that lock-ins are contained within the structure of technological innovation niches
themselves, in this case the networks promoting agroecology in Senegal. Niches necessarily need protected conditions to
develop. In Senegal, these protected spaces are highly dependent of international non-governmental support networks in
both economic and ideological terms. While international networking is rather positively framed, we show that it also bears
risks that may hinder the mainstreaming of agroecology, including 1) high fragmentation of agroecological initiatives in both
spatial and temporal terms, 2) the reproduction of disagreements and divides around the development of agroecology that
exist elsewhere, and 3) the deficient conceptualization of the labor issue in agriculture.
Based on these findings, we identify some leverage points and make recommendations on how to mainstream agroecology
in the context of West Africa in general and Senegal in particular.
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24.3
Working mitigation and adaptation: rethinking human labour in the age
of global environmental change
Patrick Bottazzi1, Sebastien Boillat1
1

Institute of Geography, University of Bern, Hallerstrasse 12, CH-3012 Bern (patrick.bottazzi@giub.unibe.ch)

Meeting the challenges of integrated mitigation and adaptation to global environmental change will have tremendous
consequences on human labour, although this dimension is usually overlooked. According to a recent ILO estimate, millions
of jobs will be lost and even more created by 2030 in several sectors such as circular economy or energy transition (ILO
2018). Such optimistic job creation scenario will nevertheless require profound socio-economic, political and physical
transformations. First, restricting the use of fossil fuel energy will have strong consequences on the quality and the quantity
of labour inputs required to fulfil fundamental human needs. Second, the increasing instability and unreliability of agroecosystems due to extreme climate variability, loss of biodiversity and land degradation will hardly continue to provide food
for 7 to 9 billion of people without adequate adaptive measures. Third, there are strong contradictions between corporate
financial interests, oligarchic governance and the stake of human adaptation.
For example, a transition from agro-industrial farming to low input farming might require a large share of the human
population to integrate the production of food in their everyday work activity. Such a radical change in the agrarian and
social structures could be supported by small-scale self-govern communities producing their own adaptation strategies but
could also be led by authoritative power structures with consequences on human rights.
To anticipate these multiple transformations, we postulate that labour demand, type of work and social organizations must
be re-articulated to fulfill fundamental needs in a post-extractive world increasingly affected by environmental hazards:
What are the main human labour transformations we can expect in integrated mitigation and adaptation measures? How
can workers emancipate from corporate financial interests, leading to increasing pressures on workers’ life quality and their
capacity to act according to the emergency of environmental challenges? Adapting labour in view to meet contemporaneous
social-ecological challenges requires not only technical innovations but also societal transformations that can enable
greater workers’ autonomy, help generate new capabilities and establish new modes of recognition and valuation of
workers’ social and ecological contribution. The emerging fields of environmental labour studies and the political ecology of
work help us defining some pathways of understanding.
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Financialization of agriculture as a spatio-temporal fix to overaccumulation: wealth concentration spurs cropland expansion in the
Global South
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(graziano.ceddia@cde.unibe.ch)
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Agricultural expansion remains the most important proximate cause of deforestation in the Global South, particularly in tropical
areas (Aide et al., 2013), with important consequences on carbon emissions, loss of biodiversity and other ecosystem’s
functions (Baccini et al., 2017; Giam, 2017). The increasing importance of flex-crops commodities (i.e., crops which are suited
for both food and non-food uses, like soya, sugar cane and oil palm), is particularly significant in this respect, as it plays a
crucial role in the expansion of the agricultural frontier. Over the last ten years there has also been increasing attention to the
role of finance in general and foreign capital more in particular, in large scale land acquisitions in the Global South, which in
turn put pressure on the remaining forests while exacerbating food security issues (Borras et al., 2012; Cotula, 2012; von
Braum and Meinzen-Dick, 2009). These dynamics reflect the convergence of multiple crisis, namely financial, energetic, food
and environmental. After the 2008 global financial crisis and the consequent decline in financial returns, investments in land
(including both agricultural and urban uses) have become increasingly attractive. In this context, high net worth individuals
(HNWI) may have played a role by diverting their wealth from the financial sector towards land and other real assets in search
for better yields (Goda and Lysandrou, 2014; Lysandrou, 2011). This in turn suggests a potential effect of rising inequality and
wealth concentration among the super-rich in stimulating investments in land. Agricultural expansion appears then as a
response to over-accumulation problems through spatio-temporal fixes, in order to perpetuate the process of accumulation
‘somewhere else’ (Harvey, 2009, 2017). As Marx already noted “the driving motive and determining purpose of capitalist
production is the self-valorisation of capital to the greatest possible extent” (Marx, 1990, p. 449).
In this paper, I address these issues by looking at 21 countries in Latin America and South East Asia, two regions heavily
affected by large-scale land acquisitions, flex-crops area expansion and deforestation. I deploy a number of multivariate
statistical models to assess a) whether wealth concentration in the hands of HNWI and the ‘search for yield’ promote foreign
direct investment in agriculture (FDIA) towards the Global South; and b) the impact of FDIA, alongside other capital sources,
on the expansion of flex-crops area. The preliminary results suggest that the concentration of wealth was the most important
driver of FDIA. Additionally, FDIA are negatively correlated with short-term interest rates. Finally, FDIA have a strong positive
impact on the expansion of flex-crop areas in the Global South. By combining the two effects, the results show that a 1%
increase in wealth concentration among HNWI leads to a 2.4-10% expansion in the share of agricultural area planted with
flex-crops. The results point to the urgenty of addressing wealth inequality in order to protect the remaining forests.
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24.5
Re-Structured Sugar Lands as Governable Spaces
Desiree Christina Daniel1
1

Institute of Geography, University of Bern, Hallerstr. 12, CH-3012 (desiree.daniel@giub.unibe.ch)

I am presenting how the dissolution of Caroni 1975, the former state-owned sugar company in Trinidad and Tobago, led to
the emergence of small-scale agriculture in Caroni as new governable spaces from the political economy of sugar and its
neo-liberalisation. The government’s 2003 decision to close the state-owned sugar industry due to a lack of profitability and
removal of preferential markets for sugar by the EU has shaped current farming activities. From the originally 75000 acres of
Caroni lands available, approximately 7000 two-acre plots were distributed via lease agreements to former workers for
agricultural usage, with the process of re-distribution still ongoing. With the lease, leaseholders are stipulated to keep the land
under agricultural use. However, it is this stipulation that shapes agricultural usage, since the former workers have not all
transition into small-holder farming. Thus, lands located within Caroni region are largely occupied by farmers who obtained
access through the vernacular market. Those who are renting lands, from former workers usually receive oral permission. I
argue that these new governable spaces while intended to advance agricultural productivity have transformed agricultural
livelihoods, with farmers dependent on the vernacular land market for informal land access for their livelihoods.
Keywords: agriculture livelihoods, governable spaces, vernacular land market, informal land access

24.6
Discussion on Key Issues of Ecological Planning in New Urban District
Rencai Dong1
State Key Laboratory of Urban and Regional Ecology, Research Center for Eco-Environmental Sciences,
Chinese Academy of Sciences, Beijing, 100085, China (dongrencai@rcees.ac.cn)

1

As a major form of urbanization in China, the construction of new urban district is the process of transforming the original
natural or semi-natural ecosystem into the urban artificial ecosystem from an ecological point of view. It is also the process
of transformation, replacement and occupation of ecosystem type. When planning a new district, we should take priority to
the forward-looking of its ecological planning, and prevent new ecological environment problems while promoting the overall
ecosystem service capacity of the city. Based on the theoretical analysis of characteristics of ecosystem in the construction
processes of new urban district, this paper summarized and concluded several key issues of ecological planning in the new
district through several typical cases, and put forward the corresponding planning strategies and techniques, so as to
provide theoretical support for ecological environmental protection of large-scale development in China.
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The Carbon-Water-Energy-Climate Nexus and Forest-Water-PeopleClimate Systems
David Ellison1,2,3
Adjunct Researcher, Sustainable Land Management Unit, Institute of Geography, University of Bern, Switzerland,
Department of Forest Resource Management, Swedish University of Agricultural Sciences, Umeå, Sweden,
3
Ellison Consulting, Baar, Switzerland
1

2

Rapid population growth, increasing agricultural production, mushrooming urban (and suburban) settlements and the
continuous decline of forest cover bode ill for the delicate balance between carbon, water, energy and climate. Peopleforest-water-climate systems create ever more complex and potentially interactive feedbacks across the carbon-waterenergy-climate nexus. Climate change can further exacerbate fundamental imbalances created by the anthropogenic
modification of terrestrial landscapes. Globally warming temperatures and declining rainfall (in particular in the tropical and
temperate regions), both compound and further aggravate an increasingly grim misuse of planetary resources. Where the
forest-water debate is concerned, however, the scientific world remains divided into easily politicized camps, seemingly
unable to observe and adequately understand what the other camp is up to. Despite this, as this presentation will
demonstrate, many or most of the basic tools necessary for restoring at least a part of the delicate balance between the
major ecosystem components of the carbon-water-energy-climate nexus are increasingly well understood and documented.
Thus, an optimized ecosystem strategy could effectively use these tools to at least partially address the rapid advance of
climate change and its increasingly threatening impacts on the availability of at-risk water resources, and on the million to
billions of people and livelihoods who depend on them.
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24.8
The potential contribution of work time reduction to a post-extractive
economy
Hugo Hanbury1, Stephanie Moser1, Christoph Bader1, Sebastian Neubert1
Centre of Development and Environment, University of Bern, Mittelstreasse 43, CH-3012 Bern
(hugo.hanbury@cde.unibe.ch)

1

Adaptation strategies in a post-extractive economy will inevitably aim at reducing per capita resource consumption. One
such stategy that has received increased attention of late, is the reduction of work time. Both macro- and microlevel
research seems to confirm such an effect (Buhl & Acosta 2016; Fitzgerald et al. 2018; Hayden & Shandra 2009; Knight et
al.2013; Nässén & Larsson 2015; Nässén et al. 2009; Rosnick 2013; Schor 2005), though more research is still required.
The following contribution intends to shed more light on whether the assumption that a reduction of work time leads to a
reduction of per capita resource consumption and therefore ultimately contributes to a post-extractive economy holds true.
The findings which will be presented at the 17th Swiss Geoscience Meeting 2019 for this purpose are based on explorative
qualitative interviews (1), a longitudinal survey (2), as well as a transdisciplinary expert dialogue (3), all of which were, or
rather will be conducted within the research project ‘Time is Wealth’.
The explorative qualitative interviews (1) were held with 17 Swiss residents employed in the German-speaking part of
Switzerland who had reduced their workload in the two years preceding the interviews. A qualitative content analysis of
these interviews points in the direction of any sizeable changes in per capita resource consumption due to a reduction of
working hours only deriving from specific combinations of changes of individual income and discretionary time over the
course of a reduction in working hours, which in turn appeared to depend on the motives behind the study participants’
decisions to reduce their workload. In more specific terms, it became evident that only study participants that witnessed
both a decrease in income, as well as discretionary time exhibited a decrease in consumption (Hanbury et al. 2018).
While the data collection of the longitudinal survey (2) is still ongoing, a selection of the preliminary results of the completed
first wave of the survey (N=735) will be presented at the 17th Swiss Geoscience Meeting 2019. This will gauge how
substantiated the assumed effect of work time reduction on per capita resource consumption (measured in CO2 emissions) is.
The transdisciplinary expert dialogue (3) will take the current societal discourse into consideration by analysing a delphi
method-inspired opinion survey with roughly 60 experts from a wide range of fields of both civil society and politics in order
to find out how a reduction of working hours could be practically implemented on a societal scale, provided such a
reduction is desirable. At this point in time it is not possible to comment on the results of this study, as it finds itself in the
data collection phase and will only provide the results of the first data collection phase at the 17th Swiss Geoscience
Meeting 2019.

REFERENCES

Buhl, J., & Acosta, J. 2016: Work less, do less?, Sustainability Science, 11(2), 261–276. https://doi.org/10.1007/s11625-0150322-8
Fitzgerald, J. B., Schor, J. B., & Jorgenson, A. K. 2018: Working Hours and Carbon Dioxide Emissions in the United States,
2007–2013, Social Forces, 96(4), 1851–1874. https://doi.org/10.1093/sf/soy014
Hanbury, H., Moser, S., & Bader, C. 2018: Reducing Working Hours as a Means to Foster Low(er)-Carbon Lifestyles? An
Exploratory Study on Swiss Employees, Sustainability, 11(7), 2024. https://doi.org/10.3390/su11072024
Hayden, A., & Shandra, J. M. 2009: Hours of work and the ecological footprint of nations: An exploratory analysis, Local
Environment, 14(6), 575–600. https://doi.org/10.1080/13549830902904185
Knight, K. W., Rosa, E. A., & Schor, J. B. 2013: Could working less reduce pressures on the environment? A cross-national
panel analysis of OECD countries, 1970–2007, Global Environmental Change, 23(4), 691–700. https://doi.org/10.1016/j.
gloenvcha.2013.02.017
Nässén, J., & Larsson, J. 2015: Would shorter working time reduce greenhouse gas emissions? An analysis of time use and
consumption in Swedish households, Environment and Planning C: Government and Policy, 33(4), 726–745. https://doi.
org/10.1068/c12239
Nässén, J., Larsson, J., & Holmberg, J. 2009: The effect of work hours on energy use. A micro-analysis of time and income
effects, ECEEE, ECEEE SUMMER STUDY - ACT! INNOVATE! DELIVER! REDUCING ENERGY DEMAND
SUSTAINABLY.
Rosnick, D. 2013: Reduced work hours as a means of slowing climate change, Real-World Economics Review, 63(25), 124–
133.
Schor, J. B. 2005: Sustainable consumption and worktime reduction, Journal of Industrial Ecology, 9(1–2), 37–50.

Swiss Geoscience Meeting 2019

Platform Geosciences, Swiss Academy of Science, SCNAT

24.9
Governing underground resources: Decentralisation, resource regimes
and regulatory complexities in Ghana
James Adam Natia1, Timothy Adams1
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Institute of Geography, University of Bern, Hallerstrasse 12, CH-3012, Bern (james.natia@giub.unibe.ch)

Decentralisation is a strategy for rolling back the state from rural communities, and as a governance reform for the
formalization of private property right. However, the state, as enshrined in the Constitution of Ghana is the ultimate owner of
all underground mineral wealth, which reaffirms the State’s presence in rural communities. This paradox creates regulatory
complexities and uncertainties in right regimes for above-and-underground resources. Therefore, the question that remains
is what governance strategies (e.g., centralized or decentralized) can effectively coordinate above-and-underground
resource extraction, if resource right regimes become incoherent and inconsistent. This paper presents results from case
study research conducted in Bole and Tallensi districts of Ghana. Our aim is to examine the complexity of local socialpolitical relations that artisanal gold miners have to deal with. We relied on the new institutional political ecology to analyse
how institutional change happens based on institutional pluralism and the process of institutions shopping. The findings
indicate that underground resource governance challenges expose a variety of institutional ambiguities and political
conundrum. Artisanal and small-scale miners’ claims to land and subterranean resource are legitimized through various
mechanisms including autochthonous claim and institutions shopping from legal framework of the national government.
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24.10
Geography of Life Cycle Assessment
Myriam Saadé-Sbeih1,2 Romain Boistel3
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2
Ecole des Ingénieurs de la Ville de Paris, 80 Rue Rebeval, FR-75019 Paris
3
Ecole des Ponts ParisTech, 6-8 Avenue Blaise Pascal, FR-77420 Champs-sur-Marne
1

Life Cycle Assessment (LCA) is a multicriteria and comparative methodology quantifying the environmental impacts of a
product or a service, covering its entire life cycle (Jolliet et al 2016). It aims at prioritizing actions to improve the environmental
performance of production systems throughout their entire life cycle, and avoiding the transfer of impacts between life cycle
stages, impact categories, and more recently, geographical areas. Despite the LCA community’s ambition to develop a holistic
approach assessing the environmental burdens of global economic activities, the method was first dedicated to the
quantification of impact scores at a planetary level, based on data constructed mostly for and in Western Europe, Japan and
US contexts. Since the late 2000s, extended efforts have been made to promote the LCA method to “non-OCDE countries”
(Potting et al 2010). This contribution seeks to understand the circulation and transformation of the LCA methodology through
the exploration of the spatial redistribution of its scientific production, at country and city levels. To what extent the
dissemination of LCA scientific activities participates to the elaboration of particular understanding of the methodology
translated in both methodological developments (databases, models, guidelines) and applications? Drawing from critical
political ecology (Forsyth 2003) and geography of science (Grossetti et al 2013) approaches, this research questions more
broadly the effects of using normative environmental tools – initially constructed in the “Global North” – in the “Global South”.
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Land Degradation Dynamics in the Nigerian Guinea Savannah SocialEcological System between 2003-2018.
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(ademola.adenle@giub.unibe.ch)
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This study provided a recent view of vegetation dynamics and land degradation situation in the threatened and fragile
Nigerian Guinean Savannah (NGS) Agroecological belt, which human and climate (rainfall variability) events have been
implicated to drive. Moderate-resolution Imaging Spectroradiometer (MODIS) Normalized Vegetation Index (NDVI, 250m)
time series Terra product which compensates for the coarse limitation of previous related large-scale studies and a gridded
rainfall observation, from Tropical Applications of Meteorology using SATellite and ground-based observations (TAMSAT,
4km high resolution) were employed and processed differently and together between 2003-2018. The study objectives are
to:(i) provide empirical insights on the pattern of savannah vegetation dynamics (ii) exclude rainfall effects from the
degradation of savannah (iii) characterize the extent, severity and the geography of human induced degradation across the
NGS. The inter-annual variations of vegetation exhibit an alarming anomaly at certain years with a consistent negative,
decreasing trend while the profile of monthly anomaly maintains historically seasonal uniformity. Correlation and linear
relationships between MODIS and TAMSAT (pixel to pixel) predicted a strong spatio-temporal relationship between
vegetation and rainfall over most of the NGS. The exclusion of rainfall effect through the Residual Trend Analysis method
(RESTREND), approach produced an NDVI residue with a lowered NDVI value (i.e.0.34 to 0.30) which contrast with the
NDVI without accounting for rainfall (i.e. 0.765 to 730). A decreasing trend in NDVI residue in the time series, and
continuously negative decreases, but never increase monotonic trend (i.e.-0.96), validate that the prevailing and extensive
case of biomass loss was invoked by an accelerated episode of unsustainable human activities. The output from the spatial
pattern, extent and severity through Theil-Sen median slope and significant analysis showed that 0.37% (2,480.81 SqKm)
and 37.59% (248,920.70 SqKm) of the NGS has noticeably been degraded at P<0.01 and P<0.05 levels of significance
respectively, while 13.77% (91,169.44 SqKm) and 0.01%( 88.63 SqKm) of the NGS showed improvement in NDVI residue.
These results will be used to drive further investigations into the local causative archetype human accelerated degradation
across the NGS which are connected to poor land use management and livelihood activities.

Figure 1. Nigeria Agro-ecological zones showing the Nigerian Guinea Savannah and its state boundary. (Source Adapted from Iloeje, 2001)
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25.2
Is tourism compatible with an adequate protection of the
geomorphological heritage?
Jonathan Bussard1
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(jonathan.bussard@unil.ch)
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Geoheritage, as part of the natural heritage, is considered by scientists as a testimony of Earth history that has to be
protected. However, when exposed to human activities such as tourism, geoheritage can also be considered as a natural
resource (Reynard 2005). This is the case, for example, when geosites are part of the tourism offer for their scientific,
educational or recreational interest or as part of an attractive landscape, particularly in mountain areas. This raises the
question of the compatibility of the exploitation of the resource for tourism purposes with protection needs. In a PhD thesis
started in 2019, we try to use several approaches to answer this research question: is tourism compatible with an adequate
protection of the geomorphological heritage?
The analysis of the relationship between tourism and its natural environment requires the consideration of many different
factors evolving in a complex system. Various approaches, such as geography, natural sciences, economics, political
science, sociology, tourism studies, offer complementary perspectives and sources of interpretation on the issue.
Three main approaches will be used to assess the situation of the different case studies:
1. Natural sciences: documentation and assessment of the heritage value of a landform, including its “scientific value”
and “additional values” (ecological, aesthetic, cultural), by an evaluation method such as the one proposed by Reynard
et al. 2016. This first step is very important to define the geosite and why it is necessary to protect it.
2. Political science: analysis of the “institutional resource regime”, defined as the combination of the property regime
and public policies that regulate the management of natural resources (Knoepfel et al. 2001). This second point allows
us to understand how a geosite is presently regulated (as a natural resource).
3. Geographical approach of tourism: understanding tourism activity through three main concepts: stakeholders, places
and practices (Knafou & Stock 2003). This third analysis is important to determine how a geosite is perceived by
tourists and by stakeholders of the tourism sector, including tourism offices, local authorities, tourism services
providers, etc. and to better understand the impacts of tourism, seen here as a set of activities and practices that
interact with the environment.
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Many suggest increased tree and forest cover could be beneficial to both resisting the southward expansion of the Sahara
and increasing landscape resilience in the W. African Sahel. The severe and extensive drought of the 1970’s-1990’s led
many to undertake projections of future climate, or to promote strategies for improving general climate resilience in the
region. The idea for the Great Green Wall (GGW), a band or wall of trees intended to manage desert encroachment, grew
out of this period of tremendous upheaval and human tragedy. Millions succumbed to drought, famine, or chose outmigration. In parts of the Sahel, the rural population was decimated. Though the basic conditions in the Sahel have
improved since the 1990s, some 30 years on, and despite considerable recovery in the local rainfall regime, we still know
far too little about whether an idea such as the GGW can even work. And if it can, under what particular conditions? On the
other hand, knowledge about forest-water interactions has improved dramatically over the last several decades. Applying
the lens of current knowledge on forest-water interactions to the general concept of landscape restoration as a tool for
achieving improved resilience and human welfare in the Sahel provides meaningful input for a potential re-thinking of the
GGW strategy. We propose significant revision and upgrading of current knowledge about the principal factors likely to
provide and promote landscape resilience in the region. Strategies more broadly focused on updated concepts of the role
of forests and water in promoting landscape resilience appear more likely to steer current efforts in useful directions.
Keywords: Great Green Wall, Sahel, Sub-Sharan Africa, forest landscape restoration, forest-water interactions, Ecosystembased Adaptation
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25.4
Farmers’ response to agri-environmental governance in Southland, New
Zealand
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The case of farming in New Zealand›s district of Southland presents a puzzle where farmers are ‘caught’ between
contradicting governmental policies: On the one hand there is the on-going intensification of agriculture caused by the cut
of all governmental subsidies in a neoliberal market in the 1980s, on the other hand there are increasing environmental
mitigation demands from both the public and the government (Brown et al. 2019).
The loss of governmental subsidies resulted in conversions of sheep and other types of farms into more lucrative dairying
operations. These conversions were attractive for both family farms that were trying to survive, as well as for new investors
who were previously not farming in Southland. Conversion to dairy farming is very costly, meaning that the banking sector
became heavily involved in farming in Southland, which many farmers were completely unprepared for. In order to finance
loans and meet the governmental demands of doubling agricultural exports between 2012 and 2025, farms became more
and more intensive (Forney&Stock 2013). This development has severely altered the farming industry of Southland and
created a specific institutional environment in which large-scale intensive farming is seen as necessary. This in turn led to
increasing environmental problems caused by the agricultural sector in the last 40 years. The nutrient loss measured on
dairy farms is high and as a result, water quality has diminished in Southland (Moran et al. 2017). In reaction to this, the
regional authorities have been trying to implement more strict agricultural policies, however, pollution has only increased.
This has had a severe effect on both quality of life in the area, as well as the tourism sector (Moran et al. 2017). The
regional council has now proposed a new agri-environmental governance policy (Water and Land 2020&Beyond Plan),
which is supposed to make a more sustainable farming industry possible. In sum, Southland farmers are obliged to
increase their farm’s output value, while at the same time having to comply with increasingly strict environmental policies.
These aims have proven to be incompatible in practice so far.
This examination uses empirical data from interviews and observations gained in the field from November 2018 to February
2019. By employing Pierre Bourdieu’s theoretical approach of different forms of capital in his theory of practice, I examine
farmers› experiences of this tension and their view on the new policy plan – after all, policies must ultimately be
implemented on-farm in order to make a difference. Farmer’s responses are assumed to be largely influenced by both
habitus and field. According to Bourdieu, farmers are supposed to strive to be ‘good farmers’ in order to gain social capital,
meaning they have an inherent interest in the mitigation of environmental as well as governance problems (Haggerty et al.
2009). In this examination I show why farmers take fault with the new plan, and how they propose to improve it instead. I
focus on the issue of water quality management and aim to contribute to a better understanding of farmers’ behaviour
during governance changes in the neoliberal context of New Zealand, thus influencing the way agri-environmental
governance is done (Blackstock et al. 2010).
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Governance structures and competing models on land use: a policy
network study of forest law in Salta
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The Gran Chaco Americano is the second biggest forest in Latin America and the third agricultural frontier after the Amazon
and the Brazilian Cerrado.
Salta province in the Northwest of Argentina has largest forest coverage in the country. Salta political economy has a strong
dependency on the forest, as the province has high forest coverage, a high deforestation rate and many areas of high risk in
terms of climate change and social vulnerability.
Salta approved the provincial forest law after long negotiation processes involving actors such as: provincial and national
state agencies, NGOs, large scale producers’, indigenous people and small-scale farmers’ organizations.
This paper aims to understanding how the network position in the policy networks of governance stakeholders’ forest use
vision relate to the definition and implementation of forest law.
We adopt a mixed methods research design integrating social network analysis with discourse analysis combining quantitative
and qualitative analytic techniques. The analysis draws on a unique dataset based on policy network survey addressing
stakeholders participating to key committees for the implementation and discussion of forest management policy and on
extensive fieldwork. We analyse the co-participation in different policy fields by mapping direct ties among such stakeholders
that record their exchange of scientific/technical information, long term mutual support, and meetings. The data collection
instrument captures perception of stakeholders on influence of others on forest management governance. It incorporates
visions on socio-ecological risks and policy, tenure regularization and forest management policy, to identify policy actors’
visions of native forest use.
Policy actors can be classified into three main visions on the land use of native forests: 1) maximizing economic return, 2)
protecting livelihood systems and rights of the peoples living on the forest and 3) preserving forest ecosystem services. The
classification is the result of content analysis results of stakeholders’ qualitative interviews.
In the paper we discuss how the position of these three interest groups in the policy networks structure and their level of
reputational influence relates to policy decisions.
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25.6
Spatial and Temporal Changes in Land Use Land Cover (LULC) and
Implications for Food Security in Mararaba Area of Nassarawa State
Nigeria
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The study will explore land use /cover changes, food production trends and main drivers behind deteriorating agricultural
land, relationship between population, land use changes and implications on food production and security. Mararaba area
experiences a high rate of land use / cover changes which affecting food production. However, agricultural land
fragmentations, population increase and urbanization led to decrease of agricultural land and food production leaving the
rural livelihoods food insecure. Land use / cover changes classification and analysis would be done in the area using
Landsat TM image in Erdas Imagine while the Soil fertility, Digital Elevation Model (DEM), population density and poverty
process would be analyzed and correlated to food production using ArcGIS 10.3 and Statistical Package for Social
Sciences (SPSS). Thus, land use land cover data will include farming methods used by farmers in order to map and
analyze the land use/ cover changes and implications for food production if the living conditions and standards of rural
livelihoods are to be improved and maintained at current levels. The food production data will include livestock products
and animal population data in order to map adequately the relationship between land use land cover changes, population
growth and food security. The objectives of the study will be to analyze land use land cover changes and implications for
food production in Mararaba Area of Nasarawa State, Nigeria using GIS and Remote Sensing techniques. At the end of the
study, it will show if food is secure in the area with agricultural land already degraded and densely populated with high
poverty levels.
Keywords: Land use/cover, population density, land degradation, food security
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The emerging lens of telecoupled social-ecological systems offers new opportunities for geographers to refine the analysis
of interdependencies among actors in networks that cross established boundaries of social-ecological systems (e.g.
interregional commodity trade and investment flows). Changing interdependencies among local and distant actors give rise
to changing governance needs and entice novel governance responses in an increasingly networked world. However,
debates about networked or polycentric governance and telecoupled land systems remain largely disconnected despite a
need to understand performance and change of governance in telecoupled systems. As a consequence, it remains unclear
what kind of governance responses are suited to address what kind of sustainability problems in telecoupled systems.
This paper presents a case study that analyzes the polycentric governance in a telecoupled system in Myanmar. It
assesses how governance interactions triggered telecoupled sustainability problems manifested as negative impacts on
access to land in concrete places. Further, it locates the action situations, in which actors transformed some of those
sustainability problems. We chose the Thilawa Special Economic Zone in Myanmar as a representative case for this
purpose. Primary data were collected through semi-structured interviews, document analysis, and complemented by
secondary literature. We analyse the data by process tracing and qualitative content analysis. Analytically, we chose the
Networks of Action Situations approach to identify networked spaces of decision-making in telecoupled systems and their
critical roles in shaping sustainability outcomes. Tentative results show that problems of livelihood and environmental
destruction in the early phase of the Special Economic Zone can be attributed to a lack of linkages between distant action
situations and local social-ecological contexts. Subsequently, community resistance in local and distant action situations
lead to the creation of new governance spaces, which contributed to transform some of those sustainability problems. We
conclude with discussing the emergence of new forms of governance in telecoupled systems; the theorization of problems
of sustainability governance problems in telecoupled systems, and particular challenges of telecoupling to environmental
and sustainability governance research.
Keywords: Myanmar, Development, Governance, Investment, Trade.
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25.8
Making Forest Management Work for the Actualization of SDGs and
Climate Protection
Chidiebere Ofoegbu1 and Chinwe Ifejika Speranza1
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The MOSAIC project is designed to address key challenges faced by rural people and policy-makers in developing
countries with respect to forest ecosystem management and protection against climate change impact. The main aim is to
assess how to structure forest management practices in order to contribute effectively and efficiently to sustainable
wellbeing at local community level while supporting national climate change mitigation and adaptation targets. The MOSAIC
project is based on a practice-oriented transdisciplinary approach applying state-of-the-art innovated wellbeing framework
to people-centered field research, including qualitative participatory approach and quantitative research methods. Research
and synthesis will rely on three REDD+ (Reducing Emissions from Deforestation and forest Degradation plus sustainable
forest management) case studies in Nigeria with a strong emphasis on outreach and capacity-building activities, while
strengthening local actors’ research and monitoring capabilities.
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Silvopastoral practises adoption by smallholders and private company:
is land sharing as a solution to stop deforestation in the Chaco
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Tropical deforestation and land-use change account for 10% of global greenhouse gas emissions (GE) and represents a
significant share of the emissions of south American countries (Harris et al. 2012). The Argentinian semi-arid Chaco has been
facing very high deforestation rates in the last three decades. Currently, large-scale soy plantations, as well as cattle
companies are the primary drivers of this process (Volante et al. 2016).
Several policies exist to reduce deforestation, but their efficiency is contested (Ceddia & Zepharovich 2017; Nolte 2018). In
2007, Argentina adopted a national law, aiming to reduce deforestation, which incorporates a land-use planning system
(Territorial Regulations of Native Forests: OTBN). The OTBN is negotiated and implemented at the province level and it
limits productive activities and land-use change in most of the remaining forests. However, the law allows for some specific
productive use, including traditionnal sylvopastoral systems, which are presented by the Argentinian state as an alternative
to deforestation.
This paper examines the determinants for the adoption of different silvopastoral practises both by smallholders and by
large-scale landowners. The paper uses a mixed-methods approach. It builds on a survey with 550 smallholders and on
semi-directive interviews with private companies from the Salta province. Our results suggest that smallholders are more
disposed to adopt silvopastoral practises than large companies. We discuss the role of different factors in the adoption
process, including education level and social capital. We conclude by stressing the key role of farmers’ cooperatives and
trade unions in shaping such land-use decisions.
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Social multi-criteria evaluation of land-use scenarios: Comparing
sustainability and environmental justice criteria
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The increase in deforestation in Latin America is generating a great number of land use conflicts. Diverse stakeholders,
such as large-scale producers, indigenous peoples and small-scale famers, compete for land and contest its use. This
renders land-use planning essential and at the same time a great challenge because stakeholders hold strongly contrasting
perceptions concerning the environmental, social, cultural and economic impacts of deforestation.
The paper contributes to understanding the multi-dimensional implications of deforestation, using a comparative case study
in the Argentinean Chaco. We apply the method of social multi-criteria evaluation (SMCE) as it addresses one of the main
problems confronted in land-use planning; the conflicting perceptions on what this plan should achieve and how. SMCE
simplifies and structures complex decision-making problems, by allowing the use of various evaluation criteria.
Most SMCE studies apply sustainability criteria, including the economic, social and environmental dimension. Even though
such indicators are frequently selected in a participatory way, they often do not account for environmental justice, more
specific distributional justice (i.e. how are the benefits and harms allocated among actors), procedural challenges (i.e. how
decision are made and by whom) and issues of recognition (i.e. respect for difference).
Hence, we apply two sets of criteria: One tackling the general issues of sustainability, and another one, containing criteria
of environmental justice, emphasizing distribution, recognition, and procedure. By including the later set of criteria,
implications of deforestation become stronger visible.
We use these two sets of criteria to assess four land use scenarios, describing different forms of land use. The scenarios
are based on a Q-Method study as well as qualitative interviews with local stakeholders.
On a conceptual side, this paper shows that the selection of the criteria has a strong influence on the results and sheds
light on the hegemonic tendencies of mainstream sustainability criteria. In a world, which is increasingly unequal, it is more
important than ever to account for justice. From an empirical side, the paper displays the high environmental, social,
cultural and economic costs of deforestation in the Argentinean Chaco, as well as the benefits of low deforestation in this
area. Finally, our results assist in the creation of dialogues about alternative, more sustainable and environmentally just,
futures.
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