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Abstract

This study examines the role of land-use decision-making of different actor
groups, including land developers, politicians, residents, NGOs and city planners,
in contributing to land degradation in the American Southwest. Perceptions of
different actor groups of the desert landscape are first explored then the
motivations and priorities of actor groups to make land-use decisions are
investigated. It was found that perceptions of landscape are connected with its
functional and intrinsic values. Different groups appreciated functional values
with their specific needs and interests. Also, an appreciation of intrinsic values of
landscape is partly associated with functional values. By taking a political ecology
approach, this study investigates the complex relationships between human land-
use decisions and environmental changes and between different actor groups.
Issues of power were found to be significant in land use and management practice,
and a small number of actors were perceived by others to have more power to
control the use and access to the resources. Relationships between and within
different actor groups are complex, and conflict when special interests and needs
of actors are apparent with some actors considering their rights and power to be
limited and diminished by others. Decisions made at local scale are often affected
by the regulations and policies operating at regional and national scales. Results
also revealed that historical and cultural influences played a role in the decision-
making process. In addition, it was found that poor communications exist between
actor groups and between different levels of government, and misunderstanding
and lack of negotiation between each other can result in conflicts and competition.
Land managers and planners need to incorporate opinions and expectations from a

wider public and balance the complex diversity of needs of different actor groups.
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Chapter 1 Introduction

1.1 Introduction

This research focuses on the relationship between land-use decision-making and
land degradation in drylands. The American Southwest is used as a case study to
explore the decision-making process and its related land degradation problem.
This chapter provides an outline of the research. It starts with a brief overview of
the background to land degradation as a critical environment issue, and the
importance of land-use decision-making. It then presents the approach, aim and

objectives of the research and ends with an outline of the thesis structure.

1.2 Background to land degradation

Dryland covers about 41 percent of the surface of the earth (UNCCD, 1994), and
is inhabited by more than two billion people (UNCCD, 1994). A total of 70
percent of dryland is affected by land degradation (UNEP, 1992). The causes of
dryland degradation are generally considered to be a complex interplay of
biophysical and anthropogenic factors that operate at different scales (Geist, 2005;
Ravi et al., 2009). Human inappropriate land uses are the primary causes of land
degradation, but climatic factors such as drought and rainfall variability have

increased the levels of stress in dryland ecosystems (UNCCD, 1994).

Human inappropriate land uses and land management practices include
overgrazing, overcultivation, deforestation, poor irrigation system and other
inefficient water uses (Hethcote, 1983; Mainguet, 1991; Middleton, 1991,
Thomas and Middleton, 1994; Walls, 1980; Williams, 1996). Each of these
actions degrades vegetation and soils in different ways. Through overgrazing, for
example, whereby too many animals are grazed in one particular area throughout
the year, there is a decline in valuable perennial grasses which are good at holding
the soil together; vegetation density declines, soil compaction and sealing occurs
due to trampling by livestock near waterholes, and soil erosion is increased.
Cropping has a more intense effect on the soil as it requires clearance of
vegetation and cultivation of the soil, and hence the soil is exposed for long

14



periods of time each year. Overcultivation reduces soil fertility and water-holding
capacity, and increases surface runoff and soil vulnerability to water and wind
erosion. Organic matter also reduces as crop residues are cut to feed animals
rather than being ploughed into the soil. Deforestation degrades the vegetation
cover, and increases the vulnerabilities of soil to water and wind erosion by
subsequent overgrazing or overcultivation. That is because in the drylands trees
are important in preventing the soil from being blown away by wind, and their
roots prevent the soil from erosion by water (Grainger, 1990). Poor irrigation can
cause soil waterlogging and salinisation if water is not drained properly. In
addition, poor irrigation practices can make the water table fall dramatically if too
many wells are drilled. Consequently, it may result in the land being abandoned if

the wells become dry.

1.3 Land degradation in the American Southwest

For this study, one of the American Southwest cities, located in the state of New
Mexico, was selected as a case-study area as it is experiencing severe land-
degradation problems and lies within the Chihuahuan Desert eco-region. In the
American Southwest, a dramatic change of the dominant vegetation and landscape
has occurred over the past 200 years (Duran et al., 2005; Grover and Musick,
1990; Mainguet, 1991). Early explorers of this area depicted it as a fertile
landscape with lush perennial grasses. In later times, this area was considered a
desert and currently this shrubland- dominated area is depicted as being covered
by creosote-bush and mesquite. Together with the vegetation change, soil erosion

has increased remarkably (Grover and Musick, 1990).

Since the 1950s, the American Southwest has experienced dramatic urban growth.
Land-use patterns have undergone great changes. Rangelands and irrigated fields
are replaced by roads, malls and housing developments in the study area
(Fredrickson et al., 1998; Wilshire et al., 2008). These activities become threats to
the dryland landscape in the study region. These pressures are further exacerbated
by climatic changes, population increase, and lack of effective land management.

The effects and problems of land degradation in the study region have been
explored in a number of studies. Most of them are field-based and/or use
15



modelling approaches to investigate the dynamics of the physical processes of
grassland to shrubland transition such as hydrological processes (Schlesinger et al.,
1999; Wainwright et al., 2000), and ecological processes (Brown and Archer,
1999; Peters and Herrick, 2001). However, studies that have examined
urbanisation and sub-urbanisation are very limited, although urbanisation is now
an important driver for the degradation processes (Alig et al., 2004; Batisani and
Yarnal, 2009; Kennedy and Zube, 1991; Vogt and Marans, 2004).

Land degradation is a complex interplay between the environment and socio-
economic activities. As noted above, human mismanagement of land use results in
land degradation. Historically people have used land for cultivation and as pasture
for livestock. At present, due to rapid urbanisation, land is used for roads,
industrial estates, residential buildings, recreational activities and many other
purposes (Fredrickson et al., 1998). The question that remains here is why and
how people make particular land-use decisions. People’s decision-making
determines their behaviour, and therefore what impact they have on the land and
how the landscape may change. As human actions are important in land
degradation, it is important to understand these actions and their motivations.
Previous studies focus on traditional land uses such as agriculture and pastureland,
and investigate how these activities induced the landscape degradation (Ispikoudis
et al., 1993; Kerley and Whitford, 2000a; Zhao et al., 2005; Zhong et al., 2005).
Building on existing works, this research extends its scope to contemporary land
uses such as residential, commercial (shopping malls, factories), industrial estates
and recreational uses. This research also acknowledges negative impacts of land
use other than land degradation, as mismanagement and inappropriate land-use
decision-making may induce other environmental consequences, such as water
pollution, air pollution and loss of biodiversity. In addition, this study devotes
particular attention to the residential landscaping practices. In a desert
environment, residential landscaping practices have been considered as
disturbance events on the ecosystem, although these practices are often operated
at micro-scale, which can have significant environmental impacts and influence

habitat, water resources and water quality (Martin, 2001). Due to these
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environmental implications, residential landscaping behaviour impacts on public

policy and the environment in the American Southwest (Yabiku et al., 2008).

People’s decision-making is not a simple process as it involves economic, social,
political and cultural considerations. Nevertheless, the effects of land-use
decision-making and environmental consequences have received limited attention
(Maconachie, 2007). Thus, more research is needed to emphasise the nexus
between decision-makers and environmental changes in contemporary urban

contexts.

This research employs a political ecology approach to explore the complex
human-environment interactions in different scales and contexts. Because of the
European encroachment and the colonial history and the land-use culture in the
American Southwest, it is important to consider power relations over resource
control and use, and a political ecology perspective provides the theoretical
ground for these to be investigated. Power relations, property right concern, and
resource use in historical times will considerably impact on land-use and

management practices today (Stringer, 2004) .

1.4 Overview of the research

The aim of this research is not only to improve understanding of the complex
mutual influences between decision-making and environmental changes, but also
to examine the interactions and power relations between social actors, which

could inform new ways of sustainable land management.
This aim is addressed through three objectives:

e To investigate perceptions of relevant actors (residents, land developers,
city planners, politicians, and NGOs) of desert landscape;

e To understanding of how relevant actors (residents, land developers, city
planners, local government, and NGOs) make decisions to use and manage
land;

e To explore the complex interactions of the social and political elements of

decision-making processes and their implications on land degradation.
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1.5 Outline of the thesis structure

This chapter has introduced the fundamental objectives, concepts and background
of this study, which considers concepts and ideas from a range of social and
natural sciences disciplines including environmental management, geography, and
cultural studies. It also has presented a brief introduction to the land degradation
problem and its causes, and considered the need to investigate the problem and its

driving forces rooted in the social, economic and political context.

Chapter 2 presents the background of the land degradation problem in the
American Southwest both in historical time, and at present under rapid urban
sprawl. It puts the problem into a social and political context, and considers how
its colonial history, the cultural influence, and the changing of land-use regulation
and policies influenced the power relations and patterns over resource use. It then
moves on to examine the land-use regulations, mainly zoning and subdivision, as
these are the primary local regulations in influencing land-use patterns. It then
discusses power relations and decision-making to inform subsequent analysis and

explanations of the resource use and manage in later chapters.

Chapter 3 first describes the political ecology concept and a range of its
applications in exploring the relationships between environment and society. It
then moves on to present and discuss the theoretical framework of political
ecology that is used to frame this research. The emphasis is placed on the role of
power relations on control and influence, the use and management of natural
resources in the urban environment, social-environmental interactions, and
multiple temporal and spatial scales of analysis. It then returns to the review of
different approaches and settings in studying the land degradation problem and
critically evaluates the values of these differing approaches for this study. It
concludes with a list of research questions and these are returned to throughout
the thesis.

Chapter 4 describes the methods and fieldwork processes used in this research. It
starts with a brief overview of the case-study area in order to provide the
justification for the selection of the study area. It then describes the land-use

patterns and introduces the current land-use issues in the study area. It proceeds to
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illustrate the advantages of combination of qualitative and quantitative methods in
this research. Two phases of research fieldwork are presented, and different
methods are detailed, followed by analytical procedure of collected data. In the
final sections, issues of positionality and reflexivity such as gender, nationality,
and cross-cultural research are discussed. Ethical considerations are also
highlighted.

Chapter 5 explores the perceptions of different actor groups of the desert,
including land developers, residents, planners, politicians and NGOs, to explore
how these perceptions and valuations may influence actors’ decision-making over
land uses. By integrating quantitative questionnaires and qualitative interviews,
this chapter investigates and compares different perceptions of actors toward
desert landscape and its ecosystem. Chapter 6 examines driving factors of actors’
land-use decisions, and this links to Chapter 5. The similarities and differences of
decisions over land-use between and within actor groups are presented and

discussed, and conflicts emerging from these are considered and analysed.

Chapter 7 investigates the impacts of different actors’ land-use decisions on land
degradation and environment, and presents key negative influences caused by the
land-use decisions as perceived and understood by local actors. It also considers
the issues of different scales of decision-making effects, ranging from residents’
decisions at micro-level to land developers, planners and politicians at macro-

level.

Chapter 8 integrates the historical, social, economic and political aspects of land
degradation in the American Southwest. The key themes that emerge from
previous analysis, including power, resource use, society-environment
interactions, dominate this discussion. It discusses the findings from previous
chapters and compares them against those of the wider literature, which is to
explore the complex interactions of the social, political and historical elements of

decision-making process and its implications on land degradation.

Chapter 9 presents a summary of research findings. It then discusses the
contributions to the political ecology of land degradation study by this research. It

then moves on to consider the theoretical and analytical consideration of using

19



political ecology in the study of the land degradation problem. It also discusses
the policy implications of resource use through evaluating existing land
management strategies in the study area, as well as taking into account of power
relations in a wider context. This chapter finishes with considerations for future

research.
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Chapter 2 Background of the study

2.1 Introduction

This chapter presents the background settings of this study. It starts from the
definition of land degradation, and then places land degradation into historical,
socio-economic, and political context to demonstrate how these factors shape the
decisions and practices over resources use, and examines the current debate on
resource use and land degradation. It presents a brief overview of the land
degradation problem globally, then it moves on to present historical land-use
problems in the American Southwest, and it discusses the causes of land
degradation in particular concerning the historical land uses. It then illustrates
contemporary land-use problems under rapid urbanisation. It considers the land-
use regulations and property rights. The chapter concludes with a discussion of

political power and decision-making.

2.2 Overview of land degradation

Land degradation has been identified as one of the most major environmental
problems in dry-land area (CCCD, 2008; Ravi et al., 2009). Dry-lands are limited
by soil moisture and defined as “arid, semi-arid and dry sub-humid areas”. Dry-
lands are not uniform, they differ in the degree of water limitation (Saftiel et al.,
2005). Based on UNEP World Atlas of Desertification Aridity Index (UNEP,
1997; Parsons and Abrahams, 2009), the value of precipitation (P)/potential
evapotranspiration (PET), dry-land can be classified into four subtypes: Hyperarid
regions — P/PET < 0.05, Arid regions — 0.05 < P/PET < 0.2, Semi-arid regions —
0.2 < P/PET < 0.5 and Dry-sub-humid regions — 0.5 < P/PET < 0.65. There are a
larger number of dry-land ecosystems within the subtypes, and these are
aggregated into higher-order units known as biomes, which are characterised by
distinctive life forms and principal plant species. Dry-lands can be categorised

into four broad dry-land biomes: desert, grass-land, Mediterranean scrubland, and
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forest. These dry-land biomes may replace each other with increased or decreased

aridity (Saftiel et al., 2005).

Land degradation is defined by the United Nations Convention to Combat
Desertification (UNCCD) as a “reduction or loss, in arid, semi-arid and dry sub-
humid areas, of the biological or economic productivity and complexity of rain
fed cropland, irrigated cropland, or range, pasture, forest and woodlands resulting
from land uses or from a process or combination of processes, including processes
arising from human activities and habitation patterns, such as soil erosion caused
by wind and/or water; deterioration of the physical, chemical and biological or
economic properties of soil, and long-term loss of natural vegetation”. Broadly
considered degradation processes include vegetation degradation, water and wind
erosion, salinization, soil compaction and crusting, and soil nutrient depletion
(FAO, 2005). When land degradation happens in the world’s dry-lands, it often
creates desert-like conditions, also called desertification (UNCCD, 1994). There
is a fine line between dry-lands and deserts — once crossed it is hard to return
(UNEP, 2006). For instance, studies carried out in Jornada Experimental Range
in southern New Mexico found that any process that causes an increasing
heterogeneity of soil resources in space and time is possible to cause the
degradation of semi-arid regions dominated by grass-lands to the increasing
spread of arid regions dominated by shrub-lands (Schlesinger et al., 1990;
Turnbull et al., 2008).

Drylands throughout the world are all facing threats of degradation. Global
dryland is estimated to be approximately 5,160 million ha, and 70% of drylands
experiences some degree of degradation (Geist, 2005). According to Adams and
Eswaran (2000), in total up to 2.6 billion people are potentially threatened by land
degradation in over 110 countries around the world. In Sub-Saharan Africa,
landscape degradation is considered to be extremely widespread and affects about
200 million people (Geist, 2005). In Asia, North America and Latin America,
dryland degradation is also deemed to be as extensive as elsewhere in the world.

Land degradation is driven by climate factors and human inappropriate land uses

such as overgrazing, over cultivation, deforestation, poor irrigation system and
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other inefficient water use (Grainger, 1982, 1990; Hethcote, 1983; Mainguet,
1991; Middleton, 1991; Thomas and Middleton, 1994; Walls, 1980; Williams,
1996). The land-use mismanagement that relates to dryland degradation has a
long history and has been examined extensively. Landscape degradation induced
by overgrazing, for instance, according to Olson (1981), was responsible for the
collapse of ancient civilisation in Sardis of Turkey. In the Coquimbo region of
central Chile, the advent of the Spanish led to increasingly overgrazing of
livestock on the land, which resulted in the land gradually becoming less
productive and degraded (Thomas and Middleton, 1994). Examples of over
cultivation related to landscape degradation existed from historical time; for
instance, Bunney (1990) provided evidence that devastating land degradation
resulted from early human maize cultivation in the area around Lake Patzcuaro in
Mexico 3500 years ago. In the Coquimbo region of central Chile, in addition to
overgrazing, over cultivation of wheat also contributed to the landscape
degradation (Thomas and Middleton, 1994). Poor irrigation practice as one of the
main causes of landscape degradation can be shown from ancient records and
archaeological excavations. Salinisation and siltation due to the overuse of water
for irrigation and subsequent salinisation has harassed Lower Mesopotamian
irrigation systems since 2400 BC and were related to the collapse of the Sumerian
civilisation (Thomas and Middleton, 1994). Inefficient water use in the irrigation
system led to the collapse of agriculture and abandonment of the Khorezm oasis
in Uzbekistan in the first century AD. It was also the reason to explain many
ancient oases that have been covered by the shifting dunes of the Taklamakan
Desert of north-western Tarim Basin in China (Thomas and Middleton, 1994).
Taken together, one can see that land degradation is a longstanding problem, and

human land-use activities play significant roles in inducing such a problem.
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2.3 Land-use problems and land degradation in the American

Southwest

2.3.1 Social-political settings of land-use problems in history

Land degradation is not a new phenomenon to the American Southwest.
Fredrickson et al. (1998) remarked that a notable vegetation change happened
between 7000 and 9000 years ago. The climate became drier, and desert shrub
vegetation emerged to increase in areas formerly dominated by grasses. Between
4000 and 800 years ago, there had been three periods signifying increasing aridity
that desert shrub vegetation increased in the grassland area. Since the 1500s,
European explorers started settlements in the Southwest. Colonisation of the
Southwest was not widespread until after the United States Civil War of the 1860s.
A great number of people sought their fortune and arrived in the West. Cattle and
sheep numbers grew quickly as a result, and shrub cover has increased
dramatically in areas that were predominantly grassland in the mid-1800s
(Beltran-Przekurat et al., 2008; Buffington and Herbel, 1965; Gibbens et al.,
2005).

2.3.1.1 The Homestead Act and early settlers

The problem of land degradation in the American Southwest was associated with
the Spanish migrations in historical times (Branscomb, 1958; Grover and Musick,
1990). In the 1500s, when the Spanish introduced livestock grazing in northern
Mexico and southern Arizona, momentous human impacts on the ecosystem
commenced. By the late 1700s, hundreds of thousands of livestock arrived in the
southwest, and the number of cattle and sheep increased rapidly in the late 1800s.
After the United States Civil War, many Anglo soldiers and their families settled
in the Southwest (Liverman, 1998). The Homestead Act (THA) of 1862 granted
settlers 65 ha if they occupied the land for five years. Alternatively, they could
buy land for $3.88 per ha after inhabiting on the claim for six months.
Management of these lands relied on private effort or state-level regulation at the
most (Logomasini, 2008). 65 ha of land was inadequate for pastoralism in the arid

lands of the West, and allotments were later expanded to 130 ha in 1909 when the
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Enlarged Homestead Act (EHA) was passed. The larger livestock owners
purchased many pieces of land, and they tried to obtain public lands as well
(Fredrickson et al., 1998).

In New Mexico, the cattle numbers increased from 200,000 in 1870 to 1.4 million
in 1889; sheep numbers increased from 619,000 in 1870 to 5.4 million in 1884
(Grover and Musick, 1990; Schickedanz, 1980). Since the late 1880s and early
1890s, the grazing industry was devastated due to climate variations in the
Southwest, and sheep and cattle numbers decreased steadily. In the early 1900s,
transition from sheep grazing to cattle grazing led to a reduction of stocking rates.
The Taylor Grazing Act of 1934, was introduced to control the public rangelands
for the first time. It aimed to “stop injury to the public grazing lands by preventing
overgrazing and soil deterioration; to provide for their orderly use, improvement,
and development...” (BLM, 2008). This Act established grazing districts and used
a permitting system to manage livestock grazing in the districts (Center for
Wildlife Law, 2009), and it consequently resulted in livestock numbers declining.
However, as the high historical stocking rates and lands continued to be grazed
for more palatable plants such as grasses, considerable changes in the composition
of vegetation throughout the Southwest occurred (Buffington and Herbel, 1965;
Grover and Musick, 1990; Mac et al., 1998).

2.3.1.2 Extensive land-uses and climate variability in history

The influx of cattle to the Southwest led to extreme grazing pressure on these
fragile rangelands (Pieper, 1998). There are several reasons for the ‘livestock rush’
during the late 1800s and early 1900s. One is because the land was not suitable
for farming, raising livestock became the main means for maintaining a living for
the majority of people (Fredrickson et al., 1998). It is also because people sought
quick profit from the free ranges of the Southwest. Much of it was open, without
fences or control, and had limited restrictions. The range was grazed as a
commons and there was little incentive for conservative grazing as the forage
would belong to those who had their livestock on the range first. In New Mexico,
early ranchers were used to more productive areas of the mid-West and possibly
overestimated the productive ability of desert rangelands. There was limited
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knowledge of the long-term costs of heavy stocking in this area with volatile
rainfall (Pieper, 1998).

The climate is highly variable in time and space. Long-term rainfall records at a
few locations in southern New Mexico differed from 77mm to 507mm annually
(Wainwright, 2005). The variation ranges in southern Arizona from 102mm to
544mm yearly. A severe winter in 1885-1886 in parts of New Mexico, and a
succession of drought years during 1886, 1891-1894 and 1901-1904 caused the
decline of cattle numbers in this region. A great number of cattle died, and
rangelands were left overgrazed (Fredrickson et al., 1998). Nevertheless, there
was no incentive to improve the range. The lack of legal control also left the range
overgrazed without definite responsibility. The ineffective regulation of grazing

resulted in continuous degradation.

2.3.2 Relationships of land degradation and society

Environmental changes are broader and reflect any change of environment, either
positive or negative change. Land degradation is a small part of environmental
changes. It is important to note that, as discussed by Blaikie and Brookfield
(1987), environmental changes may or may not be perceived as degradation,
depending on the use to which the land is put. Building on this, it is argued that
land degradation can only be judged in the context of a specific time frame,
temporal scale, economy, environment, politics and culture (Warren, 2002). As
such, land degradation is socially constructed and ultimately a social problem
(Blaikie and Brookfield, 1987). It may be perceived differently between social
actors in different places at different times and in different socio-economic,
environmental, political and cultural contexts (Reed, 2005). For instance, soil
erosion adversely affects some peasants in the upslope areas, peasants who
cultivated the land at the base of the slope may benefit from the transfer of soil
fertility (Blaikie, 1985). In another example, Thomas and Twyman (2004) found
that land managers in southwest Botswana considered the bush encroacher as an
important forage resource. While it is contrary to views in South African literature
that bush encroachment is a key land degradation problem in this area (van

Rooyen, 1998). Hence, examination of land degradation processes calls in the
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need for consideration of the diversity of perspectives of all social actors in the
area concerned, and the perspectives of both the individual social actors and
collective actor groups should be considered (Rocheleau et al., 1995; Stringer,
2004). In better understanding the dynamic interaction of environmental changes
and social-political forces, an examination of the interfaces and links between
actors and scales is needed that is to link the local actors to the wider forces

operating at regional and national scales across time and space (Bryant, 1992;

Jones, 2008).

Humans’ direct land-use practices cause land degradation, but at a deeper level,
the structures in social, economic and political systems facilitate, encourage or
force these practices (Thomas and Middleton, 1994). In the American Southwest,
the incursion and settlement by migrants was broadly recognised as the reason for

the commencement of landscape degradation in historical times.

The indigenous people including a small numbers of hunters and gatherers resided
in the Southwest before the arrival of the Europeans, and settled around the places
where water was abundant and agriculture could be supported. Since the 18"
century, livestock raising and mining had become the main land uses under the
control of the Spanish crown. By the end of the colonial period, human land-use
activities impacted on the land such as accidental use of fire in the grasslands,
domestication of maize and other crops, introduction of cattle by the Spanish, and
forest destruction for mining. European control changed “attitudes to nature from
a relationship based on use values and flexible or communal definitions of
property to the view of resources as commaodities to be bought and sold, and to
private, often enclosed, property” (Liverman, 1998:3). Largely unregulated
livestock grazing during the mid-1800s and the 1930s resulted in severe
devastation to forests and rangelands. Loss of natural vegetation and the
consequent increase in expose of bare soil enlarged the soil erosion problem
(United States National Report, 2006).

2.3.3 The changing landscape: ecosystem response to human activities

Land degradation in the American Southwest generated extensive changes in the

structure and function of the desert ecosystem. The most pervasive structural
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changes deriving from the land degradation process are transitions from desert

grassland to shrubland (Jackson et al., 2003).

Currently, desert shrublands and semi-desert grasslands form a diverse and
complex mosaic of vegetation across dryland landscapes (Grover and Musick,
1990; Schlesinger et al., 1990). The construction of the railroad and introduction
of cattle to the drylands in the late 1800s significantly altered the ecosystem
functions. The landscape has less vegetation cover, water and nutrients become
unevenly distributed in space and time, and there is less forage production (Mac et
al., 1998; Pieper, 1998; Schlesinger et al., 1990). Although livestock numbers in
this region are well below historical levels, continued topsoil erosion is possibly
sustaining an irreversible decrease in which much of the remaining grassland is
being shifted to desert shrubland (Dick-Peddie, 1999). The present mosaic of
shrublands and grasslands in the American southwest is mainly the reflection of
continuing land degradation process in concert with urbanisation and conversion
to agriculture (Mac et al., 1998).

2.3.4 Land ownership and land management

As Wiebe et al. (2003) summarised, land-use management and land policy in
United States consisted of three phases. In the first phase, from independence
through the mid-1800s, the Federal government acquired approximately 809
million ha of lands to extend its territory as a growing nation. In the second phase,
beginning in the 19™ century until the 20" century, the Federal government
disposed of lands to states, settlers, railroad corporations and others to encourage
westward settlement. In total, the Federal government granted 445 million ha of
lands to states and other non-Federal agencies, with many lands going to private
ownership (Wiebe et al., 2003). Moreover, the Federal government offered
incentives such as agricultural commodity price-support programmes and wetland
conversion for private landowners to use their lands in more intensive ways.
These policies and management practices facilitated the westward expansion with
the costs such as soil erosion and vegetation loss. The bottomlands with fertile
soil and easier access to water were mostly homesteaded and adjacent uplands

were left in Federal ownership. Consequently, ranchers had used the unrestricted
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access to these public lands to graze their livestock until the beginning of the 20"
century, when the rangland appeared in poor condition exacerbating by
cumulative effects of drought and overgrazing. In the third phase, over the course
of this century, the Federal government replaced the incentives for land-use
intensification with restrictions on land use and incentives for land preservation
(Wiebe et al., 2003).

In the Southwest, the majority of rangelands were not in private ownership. The
Bureau of Land Management (BLM) currently manages most of the Federal
rangelands in the Southwest. In 1903, wildlife reserves were introduced, which
are currently managed by the Fish and Wildlife Service. The early regulations
were established to fight against land degradation through managing commodity
uses such as timber, livestock use and mining of the land and conserving the
landscapes and wildlife habitats in the American West (United States National
Report, 2006). Land degradation was first recognised as a national problem with
the drought (e.g. Dust Bowl) since the 1930s, which drove the identification of the
results of land misuse and soil and vegetation loss. This drought event played an
important role in shaping American policy on dealing with land use and
degradation as a whole. In 1935, Congress established the Soil Erosion Service
(SES) to aid landowners to undertake proper soil and agricultural practices. In
1994, it became the Natural Resources Conservation Service (NRCS, 2010).
Although these conservation policies and activities have improved the land since
the 1930s, there were still concerns about degraded lands in the American

Southwest.

2.4 Social-political settings of contemporary land-use problems in

the American Southwest

From the above evidence, it is clear that landscape degradation in the American
Southwest is a longstanding problem associated with the interplay of climate
factors and human activities that act at different scales (Geist and Lambin, 2004),
particularly agricultural activities in the historical time. Since the 1950s, a
dramatic urban growth has heightened great concern in the Southwest (Alig et al.,

2004). Urban population grew as a dominant force in the Southwest (Fredrickson
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et al., 1998). Urbanisation in New Mexico occurred extremely quickly in the
1950s when urban population increased 15.7%, which is nearly three times the
rate of increase for the United States (Johansen, 1971). Currently, approximately
73% of the population live in the New Mexico urban areas (US Census Bureau,
2000).

2.4.1 From overgrazing to urban sprawl

Despite continuing grazing on the rangelands, with rapid urbanisation land is
increasingly used for new urban functions such as industrial facilities, transport
infrastructure, residential buildings and recreational activities. It is believed that
urbanisation leads to significant impacts on land-use transformation (Heilig, 1994;
Lin, 2007), and these activities threaten the dryland landscape. Since New Mexico
has experienced rapid growth in the past four decades, there is much debate over
the causes and impacts of the urban transformation and the consequent social and

ecological deterioration of the urban landscape.

Urban expansion encroaches on and influences natural and agricultural
ecosystems (Liverman, 1998). Rangelands were replaced by malls, roads and
residential developments. In addition, recreational activities deteriorated large
areas of land, increased water demands for supporting new settlements lowered
water-tables in some areas considerably, and decreased agricultural potential
gradually (Fredrickson et al., 1998). The construction of road networks,
powerlines and pipelines results in the fragmentation of landscape, and
consequently causes numerous negative ecological impacts such as habitats
disturbance for plant and animals and water pollution (Mac et al., 1998).
Recreational vehicle use by urban dwellers in the desert is also one of the
destructive activities, including destruction of soil stabilisers, increase of water
and wind erosion and destruction of vegetation (Lovich and Bainbridge, 1999;
Thomas and Middleton, 1994).

This new trend of land use led to a number of land use policies, which regulated
land-use patterns. One of the major ones is the National Environmental Policy Act
(NEPA) passed in 1969, which aimed to constrain the environmental impacts of
development by entailing that all Federal policies and actions be subject to an
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environmental impact assessment (Dowall, 1989). This Act stimulated the
acceptance of similar state laws covering state policies and actions. The outcome
of these laws was that they changed the pattern and scale of development, and
projects tend to be smaller and less obtrusive. Moreover, in many cases local
government’s land-use plans are cautiously assessed to take potential
environmental impacts into account. The passage of the NEPA of 1969
established the US Environment Protection Agency (EPA), which was intended to
regulate the natural environment. In order to regulate local growth, cities and
counties in most states of the US are required to prepare and update community
master plans. These plans need to give an overview of anticipated population and
economic growth, and designate which areas of the community are appropriate for
development. Zoning is the primary means of implementing the master plan in
most communities. This is illustrated further in Section 2.5. The permission for
development is denied if the proposed project is not consistent with the zoning
code. However, requests for re-zonings and appeals can be made if the permission
has not been approved.

2.4.2 Land development and resources competition in the desert

Low density, spread-out development is a nationwide, post-World War Il
phenomenon developed to satisfy increasing housing demands. It is also the case
in New Mexico. On the one hand, this phenomenon responds proficiently to
market demands; on the other, the pattern of urban growth has created many
environmental problems such as air pollution, social problems including excess
traffic, loss of open space and social inequalities (Condrey and Guillen, 1997).
Growth brought a number of benefits such as tax revenues, job opportunities, new
businesses and economic growth. However, new infrastructure such as road
networks and sewers are required to serve these land developments. Neither
Federal nor state funds are able to provide necessary infrastructure for spread-out
growth to happen as it has in the past. In particular, the old existing infrastructure
needs more money to be maintained. Economic benefits brought by growth can be
seen as temporary relief from unemployment, however, there are also increased
costs associated with growth, and growth cannot sustain a solution to
unemployment in the long term (Condrey and Guillen, 1997). Residential
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development may cause diminished quality of services to the existing residents
and future newcomers, and newcomers cannot guarantee the economic boom. In-
migration can create benefits for land-rich, cash-poor landowners, but “at a cost of
political and cultural restructuring” (Condrey and Guillen, 1997:4). This cost is
too high for many traditional New Mexico communities to bear. It is often
difficult to manage the tension between economic and physical development and

the resultant need to manage natural and cultural resources.

Continued expansion often leads to natural resource competition, one of the keys
Is water resource in New Mexico. Agriculture in New Mexico is the largest water
user, which takes up 85 percent of total water use. Depleting groundwater basins
and lack of surface water indicate a water crisis in the future. The drought in
1995-1996 heightened critical concern on this natural resource. Accompanying
rapid urban growth and lack of effective planning, the availability and quality of
water is a critical issue to New Mexico. Water resource becomes the limiting
factor to sustainable growth, and competition for water use results in particularly
serious challenges in New Mexico because it does not have a large Federal project
to support future growth or an alternative source of water that can be tapped
(Condrey and Guillen, 1997; Lucero and Tarlock, 2003).

Open space is another valuable asset in New Mexico as it attracts and holds
workers, retirees, tourists and investors. The beauty of the landscape is an
essential part for local people and people who want to come. Residential homes
replaced many of the open spaces, and extensive development removed farmland,
rangeland and wildlife habitats (Alig et al., 2004; Riebsame et al., 1996). This
situation might not only create conflicts to the land development, but also threaten

the quality of life in the dryland landscape.

Continuing economic development, expanding populations, urban sprawl and
competition of scarce resource further contribute to the extensive degradation in

the dryland landscape (Brian and Joshua, 2004).
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2.5 Land-use regulation and property rights

In the United States, local governments regulate and control the type of location
of land uses within their borders through zoning and subdivision primarily
(Dowall, 1989; Munroe et al., 2005). Zoning is based on a comprehensive land-
use plan, and intends to regulate permissible uses in particular on agricultural,

forest and conservation reserve lands.

2.5.1 Zoning and subdivision

Zoning

There was no formal land-use control in local municipalities in America until the
late 19" century. During the late 19™ and early 20" century, a rapid urban growth
took place, and its associated fire and health hazards called for public control and
the need for establishing a system that would separate the city’s land area into
residential, industrial and commercial sectors. New York City passed the nation’s
first comprehensive zoning ordinance in 1916, primarily to protect influential
Fifth Avenue merchants (Berry, 2001). This is because they were afraid that
uncontrolled mixing of land uses threatened the success of their retail businesses
and devalued their parcel’s worth. In order to prevent this, businessmen pressed

the passage of zoning ordinance (Listokin, 1974).

In the 1920s, many states passed statutes empowering local municipalities and
other local governments to enact zoning ordinances. The Standard State Zoning
Enabling Act (SSZEA) published in the mid-1920s by the U.S. Department of
Commerce granted local governments the right and power to zone as long as
zoning supported the health, safety, morals or the general welfare of the
community. By the late 1960s, zoning had become nearly a universal municipal
regulation, in particular in those larger municipalities and townships in the United
States. Currently, all 50 states have approved these local regulations (Kivell,
1993).

The basic purpose of zoning is to regulate land use and development intensity.
Zoning codes designate permitted uses; most of these uses are divided into three

categories: residential housings, business and industry. These three categories can
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be subdivided into subcategories, for instance, residential housings include single-
family houses and town houses; industry category distinguishes between heavy
and light industry. Most zoning ordinances also set limit of the number of families
per acre’ or a minimum required size for each lot. In addition, zoning ordinances
also set requirements such as layout, building height, usable open space, off-street

parking and minimum house size (Listokin, 1974).
Subdivision

Zoning is not the only regulatory means for controlling local land use in the
United States. There are other regulatory tools, such as subdivision. The current
form of subdivision regulation, like zoning, was widely used as a tool to guide
urban growth in the 1920s. In 1928, the Department of Commerce established the
Standard City Planning Enabling Act (SCPEA), which granted local planning
entities most responsibilities for administering subdivision (Listokin, 1974). Local
subdivision regulations also became widespread regulatory means after the 1930s.
Within a zoning district, builders are subject to subdivision regulations. The land
developers have to meet certain requirements put by the planning commission in
order to continue their developments. These subdivision regulations normally
seek to ensure that the subdivision be consistent with a comprehensive plan for
the areas, subdivisions are appropriately related to their surroundings, and can
have access to utilities such as water and sewers (Listokin, 1974). The developers
are commonly required to put in public facilities, at their own cost, to serve the
development including roads, sidewalks, sewers, utility lines and street lights
(Fischel, 1985). Hence the significance of subdivision regulation is that it allows
the community to force the developers to pay for some of the community

infrastructure costs of the development (Fischel, 1985).

The fundamental difference between zoning and subdivision is that zoning is
more powerful than subdivision as it permits the community to exclude many uses
altogether. Subdivision regulation requires that land developers must bear certain

costs, and if they do that, they normally have the right to develop and construct.

' 1 acre is equal to 0.4 hectare
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Under a zoning ordinance, land developers do not have the right to build any
structure if it does not follow the zoning code, regardless of how much they are
willing to pay. Community and local planning administering bodies may deny the
attempt to modify a valid zoning code, but they may not “impose arbitrarily large

subdivision exactions on permitted uses” (Fischel, 1985:24).

2.5.2 Zoning and power control

Zoning is considered as highly political and received many critics. For instance,
regulations fail to care for established neighbourhoods and to prevent sprawl on
the fringes of cities, and the administration of regulations is often associated with
favouritism and corruption (Listokin, 1974). As Munroe et al. (2005:122) argued
“zoning plans generally reflect a variety of political interests and stakeholders.
Local government also faces a balancing act in attempting to maintain broad
political support, keep service costs low, and maximize the residential tax base”.
Moreover, Fischel (1985) noted that the antipathy of wealthy suburbanites to low-
income housing areas is not based on the physical nature of the land use, but lies
on social and economic status and a fear of crime. Silver (1998) considered that
southern cities were employing racial zoning ordinances, meaning that they

separate Black zones and White zones for residential and commercial purposes.

All of these critics highlighted the political character of land-use planning and the
power control issue. The zoning regulations are essentially the function of the
local governments, and probably the most significant municipal function in many
communities, which means that zoning is placed in the local political arena. When
it was introduced, it was the product resulting from influential and powerful

individuals to protect against their property, i.e. New York City merchants.

Planners in general should control zoning since they have the technical knowledge
to solve the problems (Fischel, 1985). However, planners who know what is good
planning and zoning often do not have power to make decisions, instead, elected
officials decide what to do according to planners’ recommendations. They may, or
may not, follow what the planners consider the most important depending on
whether these suggestions match their political preferences. In many places, local
government encourages local participation such as public hearings in major
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amendments. However, in many cases, zoning or re-zoning are strongly
influenced by land developers and neighbourhood interests are disregarded
(Fischel, 1985). Or, the decisions maybe influenced by some home-owning voters,
since these small groups of people can sometimes influence the political campaign.

2.5.3 Property rights

The significance of private property rights and the operation of the free market
direct most land-use regulations and policies in the United States. But it needs to
take into consideration that some individuals may be negatively influenced
(Kivell, 1993). It means that it is important to protect the interests of individuals
from negative impacts of development, while also to ensure that the rights of
property owners not to have their rights overly constrained (Wiebe et al., 2003).
Property rights are always at the central position for the citizens in the United
States. Ownership of detached homes on large lots is the heart of the American
dream (Condrey and Guillen, 1997).

Disputes over property rights date back to the late 18"™ century. The Fifth
Amendment to the United States Constitution limited the power of Federal and
state government take private property for public use stating that “nor shall
private property be taken for public use, without just compensation” (United
States Constitution, 1791). After that, in the 1920s, the U.S. Supreme Court stated
that while property may be regulated to a certain degree, if regulation goes too far,
it is considered as a taking. Since then, Federal courts have taken the consequence
of a regulation on a property’s value into account when judging whether a taking
has happened. This rule played an important role in balancing public and private

objectives, and preventing actions that may harm individuals (Wiebe et al., 2003).

Kivell (1993) remarked that in the United States zoning is essentially about
protecting individual property rights and diminishing investment uncertainty by
transferring some of the risk to the local community. For the vast majority of
Americans, the primary economic asset is ownership of a lot and a house. Land
defines the nature of communities, local people will turn out on a zoning public
hearing about a controversial land development proposal, since it might threaten
their property values and sense of community (Jacobs, 1998). Condrey and

36



Guillen (1997) argued that urban growth has a high regard for individual property
rights as it has been directed predominantly by private decisions to subdivide and
sell land. Hence private landowners and developers have much power to decide
the location of growth.

At present, urban land use and development policy is a critical issue in many
places. Most of governmental policies regulating land uses are implemented by
local governments, and the country lacks a coherent and explicit land-use policy
to regulate land use and development (Dowall, 1989). Although it has improved
since 1970, when local zoning control was the main land-use regulation, and
regional, state and federal intervention has increased with the growing

environmental concerns (Kivell, 1993)

2.6 Political power and decision-making

With rapid urban growth and more people moving into the ‘sunbelt’, intensity of
land use increases which puts increasing pressure on natural resources in the
fragile dryland ecosystems, hence the dryland landscape faces increasingly critical
challenge (Miller and McCormick, 2002; Solh et al., 2003).

Land use and management is inevitably related to the social and economic forces
that shape everyday life in the city (Kivell, 1993). Most land-use decisions are
primarily local and individual, however, the regional and national land-
management agencies own a considerable amount of land in the study area, thus
land is the key to planning and control at broader levels regulated by state and
national governments. In this respect, the land-use decision-making process is
inherently political (Saint et al., 2009).

Property rights, including private property and public property rights, are the key
in shaping resource use and access in the United States (McCarthy, 2002). Rights
can be bought, sold, leased and traded, however, key rights can be separated from
the land. For instance, someone is the owner of a piece of land, but he sells the
mineral right to a mining company, leases the development right to a private land
developer, and hence it is difficult to define who owns the land and is responsible

for decision-making. The use and ownership patterns are associated with social
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and political power, and community diversity and vitality (Jacobs, 1998).
Therefore, land-use issues are not only based on the ownership of the land, but
also how multiple interests are distributed among individuals and groups, and the
complex relations of control, access and use (Wiebe et al., 2003).

To some extent, the owners may decide how to use the land, but these decisions
are also constrained by their own motivations and interests as well as other people
such as adjacent owners, neighbours, voters, and the broader society. Urban land
use in a market economy often goes toward the most profitable use. However,
profit for some people does not mean profit for all, in this sense, it may create
conflicts and oppositions between these benefit receivers and those who believe it
to be at their expense. When these conflicts appear in the local political arena,
local government may stand out to attempt to resolve it by public intervention.
Land use and development plays a key role both to satisfying individual lifestyles

and to the successful functioning of urban areas (Kivell, 1993).

2.7 Chapter summary

This chapter has presented the background of land degradation in the American
Southwest and its associated historical, social and political settings. Under rapid
urbanisation, land use and development is intimately connected with resources
competition, which may result in conflicts in the community. Land-use planning
and regulation are political, although most of these are implemented by local
government, different levels of government at broader scales are also important
shaping forces in the study area as the regional and national government own a
great amount of land. As demonstrated above, centralised planning played a
significant role in regulating macro-scale urban development in the early days.
One of the key land-use regulations from the past till present is zoning, which is
criticised as a political means to serve some influential or powerful groups. In
addition, zoning is a political process in the sense that local government approves
or denies land developers’ proposed master plans based upon different interests
revealed in the community, and then either find the balance between these

interests, or implement it to favour some certain groups, often powerful ones.
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Land use and land ownership are associated with social and political power,
however, due to the ambiguity of property rights in the United States, land-use
concerns cannot be solely based on the ownership of the land, but rather on the
complex relations of control, access and use (McCarthy, 2002). Individual land-
use decisions are shaped by their interests, but other social and political forces are

also important in influencing one’s decisions.

39



Chapter 3 Theoretical and Empirical Context

3.1 Introduction

This chapter introduces the key conceptual ideas in existing empirical research,
which underpin this research. It focuses on the linkages between land degradation
and society that are the central concern in this study and investigates the ways in
which environmental issues are embedded in a broader social, cultural and

political matrix.

There are two main segments of literature that relate to the research: that
concerning political ecology theory; and literature on the issues and problems of
land degradation, particularly land-use by humans. The first part of this chapter
starts with a description of the theoretical approach of political ecology and a
range of its applications in examining the relationships between society and
environment. Political ecology theory as a theoretical framework for the study of
land degradation is then discussed, and issues in applying this framework are

considered.

The second part of this chapter introduces a wide range of studies using different
approaches to the investigation of land-degradation problems, and assesses the
value of these differing approaches for this research. This chapter concludes by

proposing four research questions.

3.2 Framing the research: the political ecology approach

As a result of calls for more theoretical and practical integration between nature
and society, in particular acknowledging environmental, social and political
aspects of environmental problems, many theorists have drawn on the work from
ecological and social studies to achieve that integration. One concept which
achieves this union is ‘political ecology’. The term ‘political ecology’ was first
used in the academic context in late 1960s and 1970s (Miller, 1978; Russett,
1967:911; Wolf, 1972), and it emerged from the growing concern about human

impacts on the biophysical environment. In particular, political ecology is a
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response to the theoretical need to integrate understandings of land-use practice
with local-global political economy, and as a reaction to the growing politicisation
of the environment (Peet and Watts, 2004). Blaikie (1985) and Blaikie and
Brookfield (1987) viewed that political ecology “combines the concerns of
ecology and a broad defined political economy”, and perceives nature-society as
a relationship that “encompasses the constantly shifting dialectic between society
and land-based resources, and also within classes and groups within society itself”

(Blaikie and Brookfield, 1987: 17).

Forsyth (2003: 2) states that the concept of political ecology refers to the “social
and political conditions surrounding the causes, experiences and management of
environmental problems”, which is a key theme that this research addresses.
Political ecology arises out of cultural ecology, political economy of development,
Marxism and post-structuralism. Political ecology is very broad and encompasses
a wide range of theoretical and methodological approaches (Nightingale, 2002;
Peet and Watts, 1996). While some authors in political ecology research focus on
the explanation of biophysical change by broader structural processes