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Abstract

This paper reviews concepts and theories of ‘environment and security’ and examines their

relevance in understanding human–mangrove interactions. Scientists and decision-makers are

increasingly interested in the relationship between environmental change and human security.

Research on human–mangrove interactions suggests that mangrove forests illustrate this relation-

ship well, at least in terms of the general framing of these issues. Mangroves and the diverse

resources and services they provide (wood, food and fuel) are critical to the livelihood security of

highly vulnerable coastal populations throughout the tropics. At the same time, their restricted

coastal distribution, which is often proximate to population concentrations, makes them the

frequent loci of conflict between competing human interests. Studies of mangrove planting and

human settlement along the coast demonstrate the value of mangroves for protecting property

and livelihood from storm impacts. Observations of the Asian tsunami of 2004 further highlight

this protective role and provide a stark reminder that environmental sustainability and human

security are often inseparable. Yet, broadly framed discussions of environment and security offer

little concrete guidance to researchers and policy-makers tasked with understanding and better

managing the relationships between people and mangrove forests in particular contexts.

Keywords: Environmental security, Livelihood security, Mangrove restoration, Non-timber forest products,
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Introduction

The economic and environmental values of mangrove

forests have long been recognized by researchers [1–4].

But it was the Asian tsunami of 2004 that raised wider

appreciation of these unique coastal wetlands. The im-

portance of restoration and protection of mangrove for-

ests is now noted by influential voices as diverse as the

Chief Scientist of the World Bank, the Prime Minister of

Malaysia, and former US President, Bill Clinton [5]. Yet,

these more recent justifications for conserving mangroves

are based largely on arguments about their role in human

security [6–8], rather than more conventional economic

and conservation arguments (3).

It is unclear what long-term impact this rather novel

framing of mangrove conservation will have on policies

and programmes aimed at protecting these forests. It is

not the aim of this review to consider this question, nor is

it the intent to review the extensive literature on the

economic values, uses and management of mangroves

[3, 4, 9–11]. Rather, the purpose of this review is to con-

sider, in general terms, the relevance of applying concepts

and theories of security in understanding human–man-

grove interactions. In this respect, it represents a con-

tribution to the now burgeoning academic and policy

literature on the relationship between environmental

change and human conflict/security, i.e. ‘environmental

security’ [12–17]. More specifically, it will add to recent

discussions about security and conflict in forest environ-

ments [18–23].

1Paper originally presented at the special session, ‘Mangroves and the

protection of coastal areas’ IUFRO World Congress, Brisbane, Australia

(8–12 August, 2005).
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The first section of the review will succinctly review

key concepts and theories raised in the literature on

environment and security. The main body of the review

will then explore how these ideas pertain to mangrove

forests by drawing upon selected published literature and

my own experience doing research on people–mangrove

interactions. The review will conclude with a brief dis-

cussion of the key benefits and limitations of defining

human–mangrove interactions in security terms.

Environment and Security

Ecological anthropologists have long studied how human

populations interact with environmental resources in

ways that lead to conflict between groups in mostly pre-

modern, tribal societies [24, 25]. By contrast, early policy-

relevant thinking about environment and security focused

on the environmental impacts (intentional and otherwise)

of militarization and warfare [26–28]. Warfare impacts

ecosystems, which in turn undermines human livelihood

security by degrading agricultural lands, contaminating

water supplies and damaging critical natural resources like

forests [29]. In addition, conflicts and the threat of vio-

lence tend to undermine local law and order (including

environmental laws) and may compel people to migrate

from their existing homeland environments to different

ones [30–33]. Depending on the situation, such changes

may result in a relative worsening or lessening of local

environmental impacts or, especially in the case of

migrations, a shifting of environmental impacts from one

region to another [21, 34].

The explicit notion that environmental change can cre-

ate insecurity and possibly trigger violent conflict among

peoples emerged as a significant proposition among social

scientists and policy-makers during the late 1980s and

early 1990s [35–37]. This reflected a confluence of fac-

tors, including declining Cold War security priorities

and increasing concern about the possible impacts of

pernicious environmental changes such as global warming,

ozone depletion, desertification and tropical deforestation

[38–43].

In this respect, the writings of Mathews [44], Myers

[45], Homer-Dixon [13, 46], Kaplan [47] and others

were particularly influential within both academic and

policy circles. These authors argued that environmental

degradation combined with population growth would lead

to resource scarcities that could, especially in the context

of unstable Third World governments, create economic

hardship and possibly trigger migrations, social unrest and

civil (usually subnational) conflict. For example, causal

relationships have been posited between environmental

decline and political unrest in places as disparate as Haiti,

the Philippines and the Middle East.

More recent writings on environment and security have

critiqued and, in cases, elaborated on these essentially neo-

Malthusian arguments. For example, while recognizing

that deteriorating environmental conditions can contribute

to societal insecurity, authors like Collier et al. [48],

Le Billon [49], Kaimowitz [34] and Thomson and Kanaan

[22] emphasize the critical role of poor governance and

external financing for creating and sustaining environ-

mental resource conflicts [50]. In short, weak and corrupt

governments create opportunities for moneyed interests

to exploit valued environmental resources, the profits

from which are sometimes used to support conflicts, e.g.,

civil insurgencies financed by ‘blood diamonds’ or ‘conflict

timber’ [22, 49].

Neo-Marxist ‘political ecology’ brings yet another

perspective to environmental security, one that empha-

sizes structural–political factors, like unequal access to

resources, as underlying causes of environmental conflict

[15, 51]. These political ecologists point out that, contrary

to neo-Malthusian arguments, conflicts between people

over environmental resources often arise amidst relative

resource abundance, not scarcity. In their view, the issue

is not one of competition over physically scarce resources

per se, but rather competition between interest groups to

gain controlled access to highly valued resources [49, 51].

Finally, there exists a parallel thread of environment

and security writing that turns much of the aforemen-

tioned thinking on its head, so to speak, by de-emphasizing

human conflict altogether. Instead, these authors point

out that environmental degradation and scarcity often

create incentives for cooperation among different inter-

ests and may even foster pro-active peace-building initiat-

ives between competing groups or nations [52–54]. The

modern proliferation of international environmental

agreements and the constructive mobilization of people in

protection of threatened environmental resources in

many settings is evidence to them that Hobbesian-type

outcomes are not inevitable [40, 55].

It is beyond the scope of this review to critique the

relative merits of these different perspectives. Human

insecurity and the social conflicts that sometimes ensue no

doubt result from a combination of interacting factors,

some more relevant than others in particular situations.

Suffice to say here that some of the sharp differences in

the perspectives outlined above reflect differences in the

framing of environment and security issues; i.e. research-

ers are asking different questions about different things

[40, 56]. Serious theoretical and methodological criticisms

have also been levelled at the environment and security

literature, in general, including its imprecise use of concepts

and terminology [39, 56–58] and its common tendency

to bias evidence collection in favour of pre-determined

models or theory [40, 56, 59, 60]. In short, the heady

discourse and rhetoric on environment and security has

yet to be matched by an equivalent body of compelling,

empirical research. These short-comings are unfortunate

and will be re-examined briefly hereinafter. The next task,

however, is to consider how some of the general concepts

and theories of environment and security might have

relevance to mangrove forests, in particular.
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Mangrove Forests and Human Security

Mangrove Forests and Livelihood Security

Despite widely differing views on the questions to be

asked and the causal connections to be considered, a

point of general agreement among many environment and

security writers is that social unrest and conflict often

emerge where there exists actual or perceived threats to

peoples’ livelihoods. The degree to which local people

depend on mangroves is thus important for understanding

their possible significance in security terms.

Unlike many upland tropical forests, mangroves offer

little in the form of commercially extractable timber. But

research from mangrove sites throughout the coastal

tropics has revealed widespread, often intensive direct

extraction of diverse resources by local people, especially

fuelwood, construction wood, fish, shrimp and shellfish

[1–4, 9, 11, 61–63]. Mangroves are also critical for sus-

taining some nearshore fisheries, because their habitat

is important for the juvenile stages of many shrimp and

fish species [3, 4, 64–66].

These kind of non-timber forest products (NTFP) often

do not enter commercial markets and so are grossly

under-accounted for in economic statistics. Yet, studies

from around the world reveal that NTFPs from man-

groves and other tropical forests are widely consumed

and form important components of local people’s liveli-

hoods, and are especially important for lower income

people [67–72]. While income-distribution effects have

not been carefully studied among mangrove forest users,

these resources are clearly important to coastal com-

munities where, for example, large numbers of impover-

ished fishing families lack alternative sources of food,

fuel and construction materials [2, 63, 73]. Mangrove

forests also serve as residential settlement sites for land-

less fisherfolk, and fishermen often depend on the unob-

structed movement through mangrove creeks to gain

access to open water with their boats [2, 74].

It is this varied but often significant local dependence on

mangrove resources that helps explain the large number

of recorded conflicts between coastal residents and aqua-

culture developers who clear extensive tracts of man-

grove forests as their preferred sites for brackish water

fish and shrimp ponds (75). Such conflicts were docu-

mented in my own research in the Philippines, where I

learned that intimidation, bodily injury and murder had

occurred as a direct result of conflicts between local

fishermen and outsider developers whose claims to

mangrove areas threatened to displace customary users.

Resource Scarcity, Inequality and Conflict

Arguments about scarcity- and inequality-driven conflict

in mangroves follow from the prior discussion of liveli-

hood dependence. Evidence is clear that mangroves are

becoming more physically scarce: approximately one-third

of the world’s mangrove forests have been lost in the past

50 years, although rates of loss vary tremendously from

region to region [66]. The extent to which remaining

forests are degraded is less clear, but also contributes to

localized resource scarcity in many areas [63, 76, 77].

The problem of resource scarcity is compounded by

rapidly growing human populations in many coastal areas.

The Philippines offers a case in point: mangroves once

abundant around Manila Bay at the turn of the last century

have since been entirely cleared, the combined result of

fish pond development, urban infrastructure expansion

and residential spread ([78, 79], personal observation).

Similarly, in a more rural region of the country, Bais Bay,

mangroves have declined in the area over the past

50 years by 75% at the same time in which coastal

populations have increased 10-fold [74]. Similar patterns

of population growth coinciding with declining mangrove

area have been documented along the coastlines of

Honduras [80], Vietnam [64] and Bangladesh [81].

These and other sites have experienced conflicts

among people with competing interests in mangrove re-

sources [75, 82, 83]. However, the degree to which such

conflicts reflect increasing resource scarcity per se or are

perhaps compounded by existing social inequalities is

often difficult to determine. Without doubt, one of the

most common sources of documented conflict have been

cases where relatively wealthy aquaculture developers

have sought to claim and/or clear tracts of mangrove

previously used by less wealthy fisherfolk. But conflicts

among wealthy pond developers are common [75], and

my own research has revealed that conflicts between

relatively poor local people over access to mangroves are

commonplace as well, even if typically less visible. At least

in some cases, the frequency and severity of conflicts

appears to increase where mangroves are becoming

physically more scarce (personal observation). Perhaps

as critical as the presence of inequality per se is the fact

that wealthy individuals are simply capable of claiming and

destroying more mangroves at a faster rate and so

are more likely to generate conflict among pre-existing

users [84].

Mangrove Governance and Security

Most governments long considered mangroves to be

worthless swamplands, so rational policy guiding their

management has in most cases been late in coming.

Greatly complicating the effective governance of man-

groves is their unique ecology being part land and part sea,

jurisdictional ambiguities are often present. For example,

until recently, regulation of mangrove forest lands in the

Philippines fell under the legal jurisdiction of both the

Department of Environment and Natural Resources

(formerly the Ministry of Forests), whose mandate was to

protect and sustainably manage these as forests, and the
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Department of Agriculture, whose mandate was to pro-

mote brackishwater aquaculture development in these

same areas. Thus, government decisions concerning man-

groves were made with ‘... the right hand not knowing

what the left hand was doing’ [85]. Similar problems of

jurisdictional ambiguity over mangroves have been docu-

mented in Ecuador [82], Brazil [86], India [83], Indonesia

[87] and Thailand [88].

But such ambiguities go beyond government policy and

affect informal understandings and customary rules con-

cerning access and use of mangroves by different users.

Customary use of mangroves is typically characterized

by common access rights, with different uses overlapping

but to a large degree accommodating one another [73,

83]. Conflict in such situations arises where, for example,

customary boat access or seine fishing rights become

impaired by the setting of a fish trap or construction of a

dyke (personal observation). But people who depend

most directly on mangrove resources for livelihood are

typically poor, as noted hereinbefore, and likely margina-

lized from wider political processes and decision making

(personal observation; cf. [89]). Their interests are rarely

factored adequately into decisions by governments and

private investors about the disposition of mangrove lands

for development. The potential for conflict is under-

standably real in the many cases where large tracts of

mangrove are leased to private interests at the expense of

customary, common access users [73, 75, 80, 83, 90, 91].

The explosive worldwide expansion of industrial shrimp

farming is particularly problematic because the large,

short-term profit potentials of these operations tend to

create the incentive for corruption of legal mechanisms

that might otherwise protect the forests and/or interests

of local users [75, 82, 83]. In short, the ‘opportunity’

for conflict to emerge is enhanced by a lack of shared

understandings about rules of access, political margina-

lization of affected stakeholders, absence of clear govern-

ment regulations, and ineffective means of regulatory

enforcement and dispute resolution.

Mangroves as Buffers against Natural Calamities

Given the enormous damage caused by the Asian tsunami

of 2004, it is not surprising that discussions about the

security benefits of mangroves have focused on their

presumed role in protecting coastlines from wave

damage. Yet, this apparent ‘protective role’ is an aspect of

mangrove ecology and economics that has been little

studied and so remains poorly understood [4, 92]. It is

well known that mangroves will not thrive in environ-

ments subject regularly to high wave and current energies.

Their role as storm buffers is thus limited or non-existent

in many sites where it would be most appreciated [92].

Nonetheless, mangrove forests, where present, can sig-

nificantly dissipate the energy and impact of waves [93].

Preliminary assessments of post-tsunami affected areas

suggest that mangroves did reduce damage in some, but

not all areas where they were present [4, 94–96]. Human

settlements and infrastructure are thus at greater risk of

storm damage when they build into mangrove areas and

eliminate shoreline forests.

Furthermore, the protective value of mangrove forests

applies, more generally, to storm events that are a regular

occurrence along many tropical shorelines, often inflicting

heavy property damage and significant loss of life. In this

respect, Badola and Hussain [97] found evidence that

mangroves significantly reduced property damage caused

by a 1999 cyclone in coastal villages in India. Likewise,

research on the impacts of the 1998 Hurricane Mitch in

Latin America led Girot [20] to conclude that mangroves

are among the most critical habitats worthy of protection

because of their value in mitigating the destructive effects

of severe storms.

These kinds of storm-protective benefits also appear to

be widely acknowledged by people who live and own

property along tropical coastlines. Technical literature

on brackishwater aquaculture has long recognized that

mangroves can protect pond dykes from wave damage

[98]. Likewise, research in coastal communities in India

and the Philippines has revealed widespread recognition

among fishermen and fish pond owners that mangroves

help protect shoreline properties from the damaging ef-

fects of wind and waves, especially typhoons [73, 97, 99].

In fact, almost half of the people interviewed in ten coastal

communities in Bais Bay, Philippines had planted man-

groves in front of their homes or adjacent to their fish

pond dykes to serve as storm buffers [73].

Environmental Security: Response and Adaptation

The degree to which a given environmental change actu-

ally translates into a security concern reflects to a large

degree how well those affected respond and adapt to that

change [13, 42, 51, 89, 100–102]. Where peoples’ ability

to adapt is restricted by limited choice, few capital

endowments, etc. or simply overwhelmed by the scale

and degree of change, there is an increased risk of them

being pushed into a kind of self-re-enforcing spiral of

deepening poverty, intensified environmental degradation

and aggravated social conflict [17]. Alternatively, effective

adaption may not only forestall crisis, but may create new

opportunities that lead to progressive improvements

in environmental sustainability and livelihood security

[101, 104]. In this regard, some advocates of the environ-

ment and security as fostering peace-building perspective

have argued that pro-active investments in environmental

conservation should, in fact, be viewed as investments in

long-term human peace and security [53].

Conflicts over mangroves are for the most part illus-

trative of undesirable response and adaptation to change.

But there is evidence of constructive adaptation as well.

At the political level, many governments are realizing the
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value of mangrove forests and are taking steps to ratio-

nalize policy and improve management. For example,

mangrove laws and policy were radically revised in the

Philippines in the 1980s/1990s and, among other changes

made were the gazetting for protection of many ecolo-

gically significant sites in the country; programmes aimed

to empower local community rights in forests; and a

more accountable and restrictive aquaculture-permitting

process [73, 74, 105]. Policy innovation of this kind is

also apparent at the local government level in some

jurisdictions [74].

Adaptation to mangrove scarcity is also taking place

among local people who use mangroves directly. For

example, self-motivated planting and management of

mangroves by residents living in coastal areas has

been documented in several countries [73, 83, 97, 99,

106–108]. These people plant mangroves as an invest-

ment, to protect property from storm damage, or to

secure ready supplies of valued wood products [73, 109].

Mangrove reforestation projects financed by governments

and non-government organizations are likewise now

commonplace in many countries [110–113]. These kinds

of initiatives have recently multiplied in response to the

Asian Tsunami [114].

Other people are responding to declining availability

of mangrove resources by switching to alternatives. For

example, many households along the coast in Bais Bay,

Philippines have switched cooking fuel from mangrove

wood to wood acquired from upland sources or to

natural gas [74]. As well, homes along the shore are

increasingly built with concrete or non-mangrove wood

(personal observation). Transitions to alternatives like this

may be actively supported by government policies and

programmes such as those which encourage the planting

of fast-growing fuel-wood trees on nearby, degraded

uplands.

Conclusion

Whether these kinds of responses translate into success-

ful adaptations over the longer term remains to be seen.

Outcomes will likely unfold on a case-by-case or region-

by-region basis. For example, the planting of mangroves is

now widely advocated as a means to increase coastline

security, but planting efforts will only succeed where

conditions are naturally suitable for mangrove establish-

ment and, equally important, acceptable in the context of

ongoing economic and political pressures to claim and

develop valued coastal property. In fact, early evidence

suggests that many post-tsunami restoration initiatives are

encountering problems of this kind [114].

The further challenge is that population and related

development pressures are certain to grow along many

coastlines [101]. Compounding this, most climate-change

scenarios predict rising sea levels and increasingly fre-

quent storm events which will damage and further

squeeze the ecological distribution of mangroves in many

areas [74, 115, 116, 117].

Our human ingenuity will certainly be put to test in the

coming years, but recent events have revealed that there

is a great deal at stake if we fail. For if past economic and

environmental arguments for conserving mangroves were

not viewed as synonymous with human security, it is

perhaps only because we did not put a human face on

those whose lives and livelihoods depend on these unique

and valuable forests. Tragic as it was, the Asian Tsunami

of 2004 gave us this human face and, in so doing, has re-

defined mangrove conservation as a human security con-

cern. Yet, the general re-framing of issues like this will

only get us so far. Successful mangrove restoration and

management in the face of increasing human and environ-

mental stressors will ultimately depend on our under-

standing of the interactions between people and

mangroves in particular contexts and the wider political

and economic influences on these interactions. In this

respect, the burgeoning literature on environment and

security provides little concrete guidance for researchers,

managers or policy makers [60].
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