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aBstract
environmental impact assessment (eia), although necessarily focussing on the negative impacts of 
projects, plans or policies, can also be a tool for quickly assessing impacts and prioritising environ-
mental actions. nowhere is this more effective than in the grassroots context of informal settlements. 
worldwide, the number of people living in informal settlements is increasing, including in the rapidly 
urbanising countries of south-east asia. the informal settlement at hue citadel, vietnam, a unesco 
world heritage site, grew during the american war in vietnam in response to displacement and the 
need for protection from warfare. temporary accommodation sprung-up behind the historical fortified 
ramparts and moat and is often the case with informal settlements, once temporarily established it flour-
ished. the informal settlement now comprises hundreds of combined residential and business dwell-
ings. without adequate access to clean water, waste management or sanitation, coupled with a lack of 
infrastructure, the hue informal settlement has impacted upon the surrounding environment. a resettle-
ment plan has now been implemented by the government which will see residents relocated several kil-
ometres away from the citadel. using the citadel as a case study, this paper considers whether formal 
eia could be adapted to rapidly assess the environmental impacts of informal settlements. Based upon 
the outcomes of this adaptive form of eia, socio-economic surveys and available scientific literature, 
consideration could be given as to whether the implementation of an environmental improvement plan 
might allow people to remain living in an area within which they have strong social and cultural capital.
Keywords: environmental improvement, hue citadel informal settlement , rapid EIA, relocation for 
 conservation, world heritage

1 introduction
environmental impact assessment (eia) is a tricky business. whilst it has been established 
in ‘western’ countries for many years; in some ‘developing’ countries, it is a concept that 
has only recently been adopted. eia is a formalised environmental management tool aiding 
environmental assessment and decision-making. as such, it provides an excellent framework 
for prioritising environmental studies and for determining the impacts of a development upon 
the receiving social and biophysical environment. within this context, this paper investigates 
the complexities involved with assessing the environmental impacts of the informal settle-
ment that has been established for many years within the hue citadel unesco (united 
nations educational, scientific and cultural organisation) world heritage site in vietnam. 
hue citadel was granted world heritage status in 1993 leading to a complex situation of land 
use conflict, restrictive management and ultimately; the displacement of a lively and con-
nected community. this paper reviews the environmental issues at the world heritage site 
by implementing a rapid or adaptive form of eia, and subsequently determines whether the 
outcomes suggest that there could alternatively be an opportunity for people to remain living 
in their community.
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2 Background 

2.1 informal settlements

the un-haBitat estimates that worldwide; one billion people live in informal settlements 
(or slums), which includes 43% of the total urban population in developing countries [1,2]. 
informal settlements do not only comprise a significant quantity of housing stock in cities; 
they are also growing more rapidly than the cities themselves [1]. the result can be an over-
crowded city core with dense but extensive informal settlements on the periphery. supporting 
this problem is often an ineffective planning system, the control of land development by the 
private sector or a single-party government, the focus of construction on expensive housing, 
and zoning and subdivision controls that ultimately exclude the poor [1]. most informal set-
tlement dwellers are squatters who have created homes on land over which they hold no legal 
rights. informal settlements grow through both urban migration from rural areas and through 
displacement of people due to gentrification [2], development or conservation. 

2.2 informal settlements – environmental impacts and issues

common themes of informal settlements include: inadequate sanitation systems, lack of 
access to clean water, poor structural quality of housing, poorly developed or even absent 
infrastructure, overcrowding, lack of social investment and infrastructure, insecure tenure 
and illegal subdivision [2]. the environmental challenges of informal settlements around the 
world can generally be summarised into the following:

Rapid urbanisation and migration by the rural poor – informal settlements are character-
ised by rapid growth and settlement by the poor for whom proximity to work opportunities 
over-rides the hazards of settling on marginal land [3]. these areas are often the only large-
scale, viable solution to housing the poor [4]. xalapa city in veracruz, mexico, is a typical 
example of a rapidly expanding informal settlement. Between the 1960 and 1980, the popu-
lation of xalapa increased by 300% to more than 200,000. it then doubled again from 1980 
as people migrated from rural areas in search of work. the resulting environmental impacts 
were catastrophic with 90% of the land being altered [4].

The role of waterways as both sewage disposal system and potable water supply – water-
ways in informal settlements often comprise both the only source of drinking water and the 
local sewage system [5]. if sanitation systems do exist, they are likely to be shared and sub-
standard. there are several barriers to the implementation of sanitation systems in informal 
settlements, predominantly the unsuitability of land, high settlement densities, poor status of 
housing and lack of proximity to existing sewage networks [6]. in an indonesian study [7], it 
was found that proximity to a river significantly influenced household behaviour, with those 
most reliant on the river also being the most at risk. in the kambi moto informal settlement 
in nairobi, there is no freshwater even though a river runs directly through the settlement [8]. 
the river is so polluted through its use as a sewage system that the water cannot be used for 
any other purpose.

Rubbish disposal and the lack of waste management services – rubbish is often disposed 
of in waterways and along roadsides of informal settlements due to a lack of formalised waste 
management systems and infrastructure. any runoff interceded by areas of organic waste 
become nutrient laden – adding to existing water quality problems in waterways. in a study 
on informal settlements in lagos, nigeria, it was found that so much solid waste was being 
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generated that government authorities did not have the capacity to address the issue without 
help from the private sector [9]. however, poorly maintained roads and infrastructure, as well 
as a lack of community education means that waste continues to pile up in waterways and 
long roads.

The implications of erosion, run-off and drainage in unsealed settlements – street paving 
and civil drainage systems are either absent or in very poor structural condition in informal 
settlements. in many european informal settlements, rubbish is disposed of in the streets 
with leachate affecting nearby waterways. in the absence of development regulations, rapid 
construction using substandard materials results in sediment-laden run-off entering rivers and 
lakes [10]. without site drainage infrastructure and appropriate treatment, rain events cause 
massive environmental problems and exacerbate ongoing water quality issues.

2.3 hue informal settlement

Hue Citadel – hue citadel is the former imperial capital of vietnam. until 1777, vietnam 
was divided into a southern section under the control of the nguyen clan, and a northern sec-
tion under the control of the trinh clan. following unification, nguyen anh became the first 
king of the nguyen dynasty [11]. the nguyen dynasty collapsed in 1945 and the capital was 
subsequently moved to hanoi. hue is now recognised as one of the best-preserved historic 
cities in vietnam, comprising the capital city itself, the royal palace, temples, pagodas, mau-
soleums, churches, bridges and numerous relics laid-out over a large area [12]. hue citadel 
was designed around the principles of feng shui. the citadel is surrounded by a system of 
moats referred to as Ho giam thanh, which are approximately 7 km in length and contain 10 
gates. the moats are connected to the hydrological regime of the huong river (the perfume 
river). the main street layout in the citadel has not significantly changed since historical 
times, with the exception of the western portion of the citadel where the french constructed 
a military airport during the french occupation [11].

in 1993, the complex of hue monuments was recognised by unesco and given world 
heritage status under criteria iii and iv of the World Heritage Convention [12]. following 
recognition by unesco, tourism numbers at hue citadel increased dramatically, coinciding 
with a spike in tourism to vietnam following the implementation of vietnam’s 1986 Doi Moi 
economic liberalisation policy. By the year 2000, tourism visitation at hue reached 470,000, 
which included 195,000 international tourists. By 2013, tourism had increased to 2,600,000, 
generating over 117 million usd in revenue [13]. 

Hue Citadel Informal Settlement – around the world, informal settlements are as cultur-
ally and socially unique as the people and communities that inhabit them. this is true for 
vietnam; however, there are also other layers of complexity which are unique to the coun-
try. informal settlements in vietnam need to be considered through the lens of the socio-
political landscape of the past 50 years. following the american war in vietnam, 70% of the 
population lived below the poverty line [14]. combined with internal issues and post-war 
embargos, there was widespread poverty across the country. vietnam’s economic situation 
improved following the introduction of Doi Moi and the resulting growth of an emerging 
market economy and capitalism; however, this also led to a social and economic division of 
the population. urban development in vietnam is now in a transitional state subject to both 
state-controlled and market-driven forces. people with a higher social status and income are 
better placed to access new housing markets, whilst poorer people and communities remain 
excluded [14,15]. this widening socio-economic gap is one of the reasons why informal 
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settlements in vietnam continue to flourish [15]. Doi Moi triggered a process whereby hous-
ing improvements became common, with the upgrade of ‘temporary’ housing structures 
using recycled materials sourced for free [14]. despite these improvements, housing in viet-
namese informal settlements remains structurally below standard and subject to natural haz-
ards. further, authorities are not willing to invest in the improvement of housing structures 
that they consider to be illegal [14].

during the american war in vietnam, hue was situated just 75 km south of the demili-
tarised zone and was the location of the 1968 tet offensive [16], in which thousands of 
civilians were killed during the united states and south vietnamese’s attempt to reclaim the 
city. during this time, hundreds of people escaped behind the rampart walls of the citadel in 
search of shelter and protection. there are four types of streets within the imperial capital: 
alleyways, residential streets, shopping streets and open streets [11]. alleyways increased in 
number following the influx of settlers during the war, with narrow alleyways being estab-
lished to account for the high density of residents. houses along alleyways and streets now 
tend to have space for shops and stalls, with smaller living areas located to the rear. there 
also tend to be small, protected areas used for communal outdoor living at the front of each 
property.

the citadel is surrounded by heritage-listed walls. in places, these walls are 20–50 m wide 
and have been adapted and used for housing and farming by the informal settlement residents 
since the 1940s [17]. fruit, vegetables and other produce grown in soil and sediment on these 
walls – and in the silted-up moats and canals of the waterways – are sold directly to nearby 
city dwellers [17]. as a result of unesco’s current approach to world heritage site man-
agement, informal settlement dwellers on and around the walls are now destined for forced 
relocation. 

2.4 environmental issues in vietnam

despite recent progress, there is still a great deal of work that needs to be undertaken to 
understand the complexity of broader environmental issues in vietnam [18]. in general, these 
issues can be discussed under the following headings:

Water resources and site contamination – water is a central component of the vietnamese 
landscape, culture and livelihood. there are significant problems with water pollution and 
public health, however, as economic development projects are constructed in the absence 
of adequate environmental impact assessment. in hanoi for example, uncontrolled develop-
ment growth has led to the discharge of domestic and industrial wastewater directly into the 
to lich river, reducing it to an open sewer. water quality has now deteriorated as far as 
60 km downstream from hanoi [18]. there are also significant levels of arsenic pollution 
in groundwater, with human hair samples in some delta regions in vietnam showing high 
contamination levels [18].

in 2011, the world health organisation reported that only 105 of the 260 industrial parks 
in the country had wastewater treatment systems. the remainder were pumping industrial 
waste directly into waterways [19]. hundreds of thousands of smaller industrial sites around 
vietnam have no treatment facilities at all. from a domestic wastewater perspective, only 
10% of wastewater was treated in 2011, with the remainder discharged directly into water-
ways [19].

Water supply – currently, only 60% of households in vietnam are connected to a central 
water supply system; and even if connected, 40% of water is typically lost through leaky 
pipes [19].
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Agent Orange – seventy-seven million litres of agent orange defoliant and other chlorin-
ated dioxin chemicals were sprayed over at least one-fifth of vietnam during the american 
war. the american government stopped spraying in 1971, but the environmental impacts and 
human health implications of this program are still widely unknown [18].

Marine resources and water pollution – the direct disposal of wastewater into waterways 
has destroyed fisheries and resulted in outbreaks of cholera and other diseases [19]. vietnam 
is one of the largest shrimp-producing countries in the world and this industry has resulted in 
high salinity levels of surface water, groundwater and soils. in fact, some inland surface water 
bodies now have higher salinity levels than seawater [18].

Air quality issues – many of the larger cities in vietnam are affected by severe air quality 
issues associated with urban traffic congestion, air pollution from unregulated industrial land 
use, unlicensed and unregulated brick-kiln emissions and fires [18].

Other environmental issues – deforestation, biodiversity loss, climate change and unsus-
tainable energy supply are becoming key environmental challenges in vietnam [18].

2.5 environmental impact assessment in vietnam

until recent times, vietnam’s growth and development was undertaken without consideration 
of the natural or social environment [20]. following the implementation of the convention on 
Biological diversity in 1993, vietnam was obliged to assess projects that may impact upon 
biodiversity. this was done through the enactment of the first Law on Environmental Protec-
tion 1993 (lep 1993) [21]. the lep 1993 set a broad regulatory framework for assessing the 
potential impacts of projects on a range of environmental issues. fifteen years ago, the lep 
1993 underwent a significant review which culminated in the Law on Environmental Protec-
tion (Revised) 2005 (the lep 2005) [20]. despite several improvements, there was still a con-
siderable gap between the theory and practice of eia in vietnam. an analysis of vietnamese 
eia policy and practice undertaken in 2011 concluded the following [20]:

•	 eia was undertaken too late in the planning process.

•	 eia was seen more as a ‘means to an end’; rather than as an effective planning tool.

•	 there was a limited capacity to undertake effective eia in vietnam.

•	 there was a limited capacity for regulators to make independent decisions.

•	 the lep 2005 was too prescriptive in terms of defining projects requiring eia.

•	 eias lacked focus on environmental management and mitigation.

•	 whilst the lep 2005 included provisions for community engagement, these were discre-
tionary and restrictive; particularly when undertaken for projects affecting poorer commu-
nities. public involvement was often simply limited to the notification of a final decision.

•	 monitoring and compliance with eia conditions was extremely poor.

•	 complications often arose from the involvement of international development organisa-
tions, who required higher levels of effectiveness for eia’s [20].

in 2014, the lep was reviewed again, with the resultant Law on Environmental Protection 
2014 (lep 2014) providing a significant improvement in the identification of the types of 
projects that require eia, the assessment processes for biodiversity impacts, the incorpora-
tion of assessment processes for human health impacts and the inclusion of a certification 
system for eia practitioners [22] despite this though, the broader challenges of vietnamese 
eia discussed above still remain; the most significant being that eia is used only for defined 
types of projects and is limited in its requirement for local community consultation.
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3 context – living heritage? or relocation for conservation?
there are several ways in which environmental and social issues can be resolved at informal 
settlements. the least preferable is through forced relocation. around the world, 15 mil-
lion people get displaced every year by development projects [1]. increasingly, this includes 
people who have been forced to move due to conservation purposes. examples of this include 
cappadocia in turkey, which was declared a world heritage site in 1985. following the her-
itage declaration, there has been a steady increase in tourists and a progressively challenging 
relationship with the local islamic community who have been displaced from their traditional 
stone and cave houses in the conservation zone [23]. 

in yinhuwan village at mount sanqingshan and the ancient city of ping yao in shanxi 
province (both in china) local communities were forced off their lands to make way for 
tourists. access restrictions were then enforced through expensive ticketing for admission 
and residents could no longer afford to visit their own city [24,25]. many of these areas have 
been subsequently studied by sociologists and anthropologists who have found that forced 
relocation has detrimental effects on social cohesion, mental health, livelihood and general 
wellbeing [26]. comprehensive socio-economic surveys to gain an understanding of commu-
nity social and economic networks in these areas are hardly ever undertaken. various forms 
of capital are not investigated or assessed and residents’ views and concerns are disregarded. 
local capacity building is rarely undertaken and post-settlement monitoring is not consid-
ered. this is particularly the case for communities where land tenure is not recognised by 
authorities. 

heritage protection in vietnam is considered by the government only in terms of how it 
relates to economic development [27]. in 1993, the complex of hue monuments was given 
world heritage status, and suddenly, people who had been living in the informal settlement 
at the citadel all their lives were now considered, for all intents and purposes, as illegal squat-
ters. following the declaration, the government set about implementing a resettlement plan 
[28]. due to early difficulties in the first relocation phase, the hue government established 
a staged ‘restoration and preservation plan’ that would see nearly 180 households reset-
tled at huong so (several kilometres from their current dwellings) within five, four-floored 
apartments. the issues with this relocation program, however, demonstrate the importance 
of baseline socio-economic surveys to the success of relocation programs. in hue citadel, 
people live very connectedly between the indoor space, the outdoor space, their gardens and 
their work place. the new location is a multi-storey apartment; there is no room for farming 
or social interaction. the new apartments do not have space for running a business and they 
are a long way from schools and work. finally, home improvement opportunities are now too 
expensive and neighbours that have lived together for generations are now separated.

all land from which people have been removed is eventually intended to be cleared [29]; 
however, it has been observed that as people are relocated and dwellings cleared, previ-
ous residents are either selling their new property and moving back to the citadel, or new 
residents take their place [17]. despite this, it is intended that eventually, all 700 households 
in the informal settlement will be relocated with the intent of preserving the architectural 
integrity of the site and enhancing tourism potential [30]. But what of the void left by the 
people that have been moved on? what affect will this forced relocation have on the cultural 
heritage that has been left behind? devoid of community life; will the citadel be more, or 
less, attractive to tourists?
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4 adapting environmental impact assessment for informal 
settlements

eia is widely accepted as the most effective tool for assessing the environmental issues associ-
ated with project proposals. it is generally required for two purposes: to systematically asses the 
impacts of a project, and to facilitate stakeholder engagement with the project [31]. given the 
right statutory and policy environment, eia provides a prescriptive pathway for clearly defining, 
assessing and mitigating environmental impacts. formal eia though is not always practical. the 
various challenges associated with implementing eia for projects in developing countries has 
been investigated previously [20,21,32]; however, eia in informal settlements poses another level 
of complication which can be exacerbated by illiteracy, high population densities, lack of fund-
ing, a lack of enforcement of statutory frameworks, complex and inter-related environmental and 
social issues, and a tendency for the impacted community to lack both adequate education as well 
as the confidence required to voice opinions [32].

despite eia’s main aim being to specifically assess the impacts of individual projects; the 
objectives and practice of eia can also be used to assess the impacts of broader schemes and 
situations – such as those presented by informal settlements. eia in this context though must 
be adapted to suit the purpose, and to do this it is necessary to look to more efficient, stream-
lined or outcome-oriented forms of eia. these forms of adaptive eia are particularly useful 
for implementation in jurisdictions where proposals and projects may not legally require 
eia; but where there is a risk of significant environmental impacts.

rapid environmental assessment (rea) is a tool used in many countries to identify and 
prioritise environmental impacts and issues following a disaster event [33–35]. it is used to 
survey the environmental conditions of a location during a limited and specified period of 
time [34,35]. rea differs from eia in that numerous technical specialists are not needed to 
rigorously and quantifiably assess all impacts; rather, professional environmental personnel 
can assess environmental factors from a qualitative perspective with the aim of identifying 
and prioritising environmental actions and investment. rea does not necessarily replace 
eia; it simply fills a gap until such time that an eia can be undertaken. rapid eia [33,35] 
generally requires a process of: 

•	 compiling as much baseline data as possible in whatever limited timeframe has been ap-
plied to the study. 

•	 analysing, summarising and prioritising environmental issues of concern.

•	 identifying the prioritised environmental impacts that require action.

•	 identifying those issues that require further investigation by more specialised technical 
experts [33,35].

Based on this, it is considered that this type of streamlined process could easily be adapted 
from assessing and prioritising issues in a disaster situation to assessing and prioritising envi-
ronmental issues at informal settlements.

5 application in practice – hue citadel informal settlement

5.1 study approach 

environmental information and data in hue is difficult to obtain. there is a general lack of 
research, the outcomes of eias are often not publicly released, and there are no consistent, 
long-term monitoring programs being undertaken by government agencies or international 
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investment and aid agencies. any eia processes in this context must therefore out of neces-
sity, return to grassroots levels. the basic principles of environmental knowledge must be 
applied and baseline assumptions must be made. to assess the environmental issues and 
impacts present at the citadel informal settlement within the short timeframe, and following 
the philosophy of rapid eia, the following approach was undertaken.

1. to understand the conflicting environmental issues and impacts, a literature review was 
undertaken focussing on hue citadel, informal settlements, world heritage, eia and 
potential environmental improvement opportunities. the literature review was restricted 
to published journal papers, conference papers and published government reports and 
policy documents over the past twenty years (with one or two exceptions). 

2. four sets of environmental observations of the project area were made during a study 
trip to the site in June 2017. the quality of infrastructure and housing were noted; en-
vironmental behaviours were observed and recorded, and environmental conditions and 
notable impacts were assessed. 

3. finally, a community survey was prepared. twenty-two informal settlement households 
along the heritage-listed rampart walls participated. half of the households were in the 
south-eastern section of the citadel (thuan thanh) and half were in the north-western 
section (tay loc). twenty-seven questions were presented to the 22 survey participant 
households. surveys were conducted in participants’ homes. the first set of questions re-
quested background demographic information; such as gender, age, employment status, 
employment location and household size. the second set of questions were related to 
values and were asked to gain information about residents’ choices and priorities. exam-
ples of these questions included the importance of issues such as remaining living in the 
citadel, access to clean water, toilets and rubbish bins and having space for animals and 
horticulture. finally, several direct questions were asked relating to available services, 
infrastructure and environmental behaviours. examples of these sorts of questions in-
cluded whether participants’ houses had a private drinking tap or a shared drinking tap. 
likewise, whether they had a flush toilet or a shared street toilet. other questions were 
related to rubbish disposal, flood damage, farming activities, and how strongly people 
felt about remaining living in the citadel. it should be noted that a response was not able 
to be obtained on three of the original questions relating to sanitation. 

5.2 findings

the findings of the community surveys are outlined in table 1.

table 1: community survey outcomes.

survey questions total north-west south-east comments

location in the hue 
citadel

22 11 11 even distribution

gender – 5m 6f 6m 5f even distribution

age

—18–30 3 1 2 less young people at home 
during the week day

—31–49 7 3 4 –
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survey questions total north-west south-east comments

—50+ 12 7 5 more 50+ residents at home 
during the week day

number of people in 
household

– 4.5  
(average)

6.1  
(average)

higher occupancy levels in 
south-east

employment status 22 7  
employed

6  
employed

–

employment in 
citadel

– 5 3 more people in north-west 
were employed in the local 
area

clean drinking water 
to property

22 0 0 no clean drinking water taps 
direct to properties

access to flush toilet 22 – – difficult to determine 
through interviews. likely no 
facilities.

rubbish bin – street bins street bins approximately 1 bin every 
100 m

property previously 
flooded

22 10 4 greater flood damage in the 
north-west

home agriculture 
activities

22 7 3 likely due to larger plots in 
the north-west

family and friends in 
local area

22 11 11 strong social capital in both 
areas

willingness to change 
behaviour to improved 
environmental 
conditions

22 11 11 all properties very willing 
to improve their local 
environment

permanency or quality 
of housing

22 10  
constructed 
of  
permanent 
structures

6  
constructed 
of 
permanent 
structures

larger dwellings noted in 
north-west

importance ranked from 1 (not important) to 5 (very important) of

—clean drinking 
water

– 4 5 slightly more important for 
residents in houses with poor 
structural quality

—health of water 
bodies

– 5 3 more important for residents 
with larger, more permanent 
dwellings

—rubbish and 
recycling bins

– 4 5 more important for areas with 
smaller houses and greater 
occupancy levels

table 1: (Continued)
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survey questions total north-west south-east comments

—toilets and 
sanitation

– 4 5 more important for residences 
that do not currently have access

—reducing air pol-
lution

– 4 4 of equal importance for 
health

—having land for 
vegetables

– 4 3 important for supporting cur-
rent agricultural activities

—having land for 
animals

– 3 3 of equal, but not highest, 
importance

—tourism and visi-
tors to the citadel

– 3 3 of equal, but not highest, 
importance

—to remain living in 
the citadel

– 4 3 more important for people 
who had invested in housing 
improvements

—to move away from 
the citadel

– 2 4 less important for people 
who had invested in housing 
improvements

despite the small sample size, some of the key findings from the collected data are:

•	 dwellings in the north-west sector were generally larger, better-constructed and more per-
manent in nature, when compared to dwellings in the south-east sector.

•	 there were lower dwelling occupancy levels in the north-west sector and it was less dense-
ly populated.

•	 properties in the north-west had a greater level of flood damage than properties in the 
south-east.

•	 residents in the north-west indicated a stronger preference to remain living in their current 
location, when compared to residents in the south-east. this is potentially because they 
had invested more time and money in their property, despite having no legal tenure. in the 
south-east sector, the poorer the quality of the housing structure – the greater the desire 
to relocate. although the south-eastern sector residents as a whole still wanted to remain 
living in the local area.

•	 residents often would not directly talk about whether a toilet was in or near their property; 
however, it was assumed through general conversations that there was no plumbing to 
individual properties.

•	 access to clean drinking water was rated as being very important for residents – although 
there is currently a lack of access to clean water. 

•	 rubbish disposal and the provision of bins were very important for all respondents, al-
though current facilities and services were inadequate. it was found through discussions 
with respondents that rubbish bins were provided on the streets at a rate of about 1 bin 
every 100  m. however, in the south-east, 100  m equates to more than 20 households, 
which could in turn equate to more than 120 people. waste was therefore disposed of in 
the streets and into waterways, not because people wanted to, but because they had to. 

•	 all families said that they would be willing to learn to improve their local environment, 
particularly if it meant that they could remain in their current location.

table 1: (Continued)
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following the analysed survey outcomes, literature review findings were then assessed in 
conjunction with observational data, as summarised below.

Water Quality Findings – visual inspections of the citadel noted significant eutrophication 
in waterways indicating high nutrient (particularly nitrogen and phosphorus) levels. high 
levels of single species macro-phytic growth in some lakes – and absolutely no aquatic veg-
etation growth in other lakes – demonstrates the generally unhealthy state of the waterways. 
waterways were stagnant with low turbidity and likely low dissolved oxygen levels. algal 
blooms were noted to reform very quickly after rain events. species of Cyprinidae family 
(i.e. carp) were observed in many of the waterways.

water is abundant in hue – but water quality in the citadel is very poor. water supply for 
the formal areas of hue is managed by the hue water company (hue waco). the govern-
ment plans to progressively construct water treatment plants for these areas of the city [30]. 
faecal coliform levels are used as an indicator of faecal contamination in the environment. in 
a study investigating faecal coliform levels in four of the citadel lakes, tinhtam, caymung, 
tanmieu and hove, all lakes returned high faecal coliform contamination levels (between 
780 mpn/100 ml and 4,050 mpn/100 ml) especially in the wet season [29]. in addition 
to faecal coliforms, E. coli and cod measurements were also found to exceed regulations 
at all monitoring points in the same lakes [18]. water quality of the four lakes did not meet 
vietnamese water quality standards [18].

in 2016 analysis of phosphorus flow in the citadel, one hundred households were inter-
viewed to investigate domestic waste and wastewater management issues [36]. a phosphorus 
flow model quantified phosphorus input and output and results showed that all wastewater 
from the citadel discharged directly into water bodies and groundwater. untreated sewage, 
and to a lesser extent fertiliser use, was found to be the largest source of phosphorus loading. 
phosphorus levels were found to be significantly higher in the citadel than at other monitor-
ing points in vietnam (41.2 kg p/ha year) [20]. these high phosphorus levels have resulted 
in the eutrophication of all waterways. domestic wastewater is not collected or treated in 
hue [30]. wastewater flows directly to the hoang (perfume) river and the lakes and canal 
of the citadel. the hue environmental protection company (hepco) manages the city’s 
domestic wastewater system and with the Japan international cooperation agency is cur-
rently developing a domestic wastewater collection network and treatment plant on the banks 
of the perfume river [30].

it has been reported that 100% of hue city is linked via the city’s water mains to a clean 
water supply [37]. however, these statistics do not include the informal settlements of the 
citadel walls [37]. likewise, in 2011, whilst 87% of hue’s population had access to a toilet 
with a septic tank system, 2% did not have access to a toilet at all, including many residents 
living in informal settlements along the citadel rampart walls [37]. this is reflected in avail-
able data from the Provincial Centre for Preventative Medicine 2011 [37], which reports on 
sanitation services available at a range of wards across hue. lieu [37] reports specifically on 
conditions from an informal settlement at phu Binh ward, which is located directly adjacent 
to the canal and northern walls of the hue citadel. within this ward, there is a population of 
783 people living in 115 households and only 12 available toilets [37].

Flooding, Inundation and Siltation Findings – Canals and waterways were observed to be 
excessively silted with subsequent low or absent water flows. there appeared to be limited 
drainage capacity which would contribute to inundation during rainfall events. the physical 
characteristics of the interconnected water system have changed over recent years due to 
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rapid urbanisation and lack of both infrastructure and environmental management, with the 
surface area of the lakes decreasing and narrowing. in fact, from 2003 to 2007, the total area 
of the lakes decreased by 18% [38]. large-scale floods used to occur in hue every 50 years, 
however since 1993 they are now occurring every 3 years [29]. this is a result of climate 
change impacts and excessive deforestation upstream of the hoang river. siltation is impact-
ing upon the natural flows of the interconnected waterways. siltation and sedimentation are 
primarily a result of construction without sediment or drainage control measures, construc-
tion within the floodplain, current low flows of water, sewage and waste accumulation and 
the general lack of appropriate infrastructure. lakes are also being used for the farming of 
rau muô'ng, further impeding flows. 

hue has one of the highest rainfalls in vietnam (with an average of 900 mm in october; the 
wettest month of the year) [11,12,37] and the threat of flood is ever present [11]. major floods 
affected the citadel in 1953, 1985 and 1999, destroying a number of historical monuments 
and dwellings. traditionally, the interconnected series of moats, canals and lakes in the cita-
del helped to regulate flows and mitigate flood impacts. at present, however, the waterways 
are silted-up or completely blocked by a combination of sediment and waste, and the severity 
and consequence of floods is becoming more intense. dredging now must be undertaken to 
help maintain minimum flows.

Waste Management Findings – during the community surveys, it was observed that the 
interior of all 22 of the individual informal settlement houses along the rampart walls in the 
citadel appeared tidy and clean, but externally rubbish could be seen deposited in large piles 
along the streets and in waterways. organic waste was observed to be in varying states of 
decomposition in waterways and was obviously contributing to significant eutrophication. 
limited small-scale waste recycling occurs. ninety-five percent of rubbish in the city of hue 
is collected, transported and disposed of to landfill [30], although it is worth noting that there 
is no separate hazardous waste disposal site (such as for paints, chemicals and batteries) – all 
waste is disposed of to the same facility. in the wider city, more than 80% of the waste stream 
is comprised of organic food waste and 8% comprises plastic [37]. there is no regular waste 
collection at the hue informal settlement [30].

Uncontrolled Development and Poor Environmental Planning Findings – uncontrolled 
development, both within and around the citadel is reducing the extent of land available for 
natural drainage and water retention. developments are being built over water drainage chan-
nels, and water flows over hardstand areas and contributes to existing flood issues. traditional 
vietnamese garden houses are being replaced with dense, inappropriate housing which have 
transformed the way that water is absorbed into the ground.

Air Quality Findings – observations of activities that could contribute to a reduction in 
the air quality in the citadel were found to include unsealed roads, open fires, waste incin-
eration, construction activities, unprotected stockpiles and motorbikes. the concentration of 
suspended particulates, sulphur dioxide and carbon dioxide is high in industrial areas and 
along roadsides [30]. urban air quality is generally low due to industrial emissions.

Informal Land Use Findings – informal horticultural practices were observed both within 
the silted-up waterways around the citadel, and on the actual heritage-listed rampart walls. 
vegetables (such as rau muống water spinach), herbs and spices, fruit and grain were all 
observed, as well as chickens, pigs and aquaculture. animal feed, waste and fertilisers were 
all assumed to be contributing to water quality issues via run-off.
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5.3 using adaptive eia for community improvement

as discussed in section 3, resettlement is often the preferred policy for addressing existing 
communities living in world heritage areas. in the case of the hue citadel, this is despite 
section 119 of the Operational Guidelines for the Implementation of the World Heritage 
Convention stating that: “World Heritage properties may support a variety of ongoing and 
proposed uses that are ecologically and culturally sustainable and which may contribute to 
the quality of life for the communities concerned”, and “Communities should be supported 
in active participation of sustainable activities” [39]. a more inclusive and sustainable 
approach to world heritage conservation is clearly needed, one that would assess the value of 
the citadel not only from a heritage viewpoint, but from a diverse perspective, considering its 
modern cultural values as well as its historical ones [20]. 

informal settlements cause significant financial impacts in the form of the environmental 
problems that they cause and the resulting human health costs [40]. these impacts result 
from challenges such as the lack of paved roads, clean piped water, sanitation and waste col-
lection and disposal. when these costs are considered, informal settlements may be no less 
expensive than formalised development [40]. in a study of informal settlements in montego 
Bay, Jamaica, it was found that road coverage within informal settlements increased sig-
nificantly with the formality of the settlement, and the more formalised the development; 
the less of an impact it had on the receiving environment and on the crucial tourism trade 
[40]. following on from this context, it would be beneficial to similarly attempt to determine 
whether there is a direct link between the level of formalisation of development within the 
hue citadel informal settlement; and the condition of the receiving environment. for exam-
ple, one of the early findings of the current study was that the north-west section of the infor-
mal settlement had more permanent and formalised development than the south-east section. 
does this correspond with the condition of the receiving environment in both sectors of the 
informal settlement? is water quality in the canals, moats and lakes any worse in the south-
east section of the citadel than the north-west section? are water bodies more eutrophic in 
the south-east, and are problems with rubbish disposal more apparent and is sedimentation 
worse? unfortunately, this was outside the scope of the current study due to a number of 
limitations. an attempt was made to review potential correlations between the location of 
households surveyed in the current study and data collection locations in published litera-
ture, i.e. [5,11,29,36,38]), however no firm associations could be made from a geographical 
perspective.

nevertheless, if the receiving environment was determined to be more polluted in the 
south-east section of the informal settlement (where more properties were classed as being 
constructed from temporary structures and there was a higher population density), than the 
north-west section (where the majority of dwellings were permanent and where there was a 
lower population density) then a further justification could be made for improving the envi-
ronmental conditions of the environment by upgrading the informal settlement, as opposed 
to relocating the community outside of the of the citadel.

in determining whether an informal settlement improvement plan could result in a health-
ier environment, it is important to first prepare an inventory of all infrastructure and envi-
ronmental and civil improvement initiatives that are currently earmarked for development in 
the city. during the literature review undertaken for this paper, several studies and strategies 
were identified that list infrastructure projects and proposals currently either being planned 
or constructed in hue [5,13,29,30,36,38]. examples include:
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•	 the construction of a wastewater treatment plant, pump stations and pipelines.

•	 river, moat, canal and lake dredging and rehabilitation projects to restore traditional water 
flows.

•	 Bank stability, drainage improvement and pavement works.

•	 restoration works to the water channels, flood gates and original roadways.

•	 development of additional landfill facilities.

these projects are crucial for addressing the city’s environmental problems. they are, 
however, all being undertaken with total disregard to the informal settlement. for the infor-
mal settlement community to have any chance of remaining in their homes, it would require 
environmental behavioural change and this could only be achieved through the preparation 
of an environmental improvement plan that has been prepared in conjunction with existing 
management and policy plans, including the unesco world heritage values, the complex 
of hue monuments management plan, the hue green city action plan, thua-thien-hue 
province strategic plans, environmental and development legislation and recognition that 
heritage protection cannot be undertaken in isolation, that the needs of existing communities 
should be considered and valued. 

it is envisaged that a broad approach to environmental improvement could commence with 
the development of a pilot environmental improvement plan, which would incorporate:

•	 an assessment of all proposed infrastructure improvement projects in hue and investigate 
how they could be expanded to include the informal settlement.

•	 a more detailed environmental impact assessment of the informal settlement.

•	 set environmental objectives to prioritise environmental challenges, to increase awareness 
and train the community in improved environmental practices.

•	 include socio-economic surveys to understand sources of capital.

•	 develop prioritised actions for each issue with the local community.

•	 outline implementation procedures, timeframes and funding sources.

•	 monitor success through the development of appropriate indicators and reporting.

aside from infrastructure projects which, with adequate funding, could be extended to the cita-
del, the environmental improvement plan should include a number of goals and actions (table 2). 

for every goal identified in the environmental improvement plan, there would need to be 
associated actions, tasks, timing, benefits, funding opportunities and environmental indica-
tors developed [41]. individual tasks would delineate those on-ground activities that could be 
achieved with the right funding and timing. 

following the site observations and community surveys undertaken for this project in June 
2017, a draft environmental improvement plan was developed based upon the above goals 
and actions. in all, more than 70 tasks and 60 key indicators were developed as part of the 
plan. any plan developed would need to be done in partnership with the hue informal set-
tlement residents. it would need to be straightforward, easily accessible and achievable. it 
would need to be a plan that was owned and enforced by the community and prepared in con-
junction with infrastructure upgrades and environmental awareness training. it is understood, 
of course, that a plan such as this is idealistic, and at this stage, purely an academic exercise. 
it is also understood that many of the actions listed in the plan are counter-productive to the 
objectives of the local authorities, as a challenge that is consistent across the world’s infor-
mal settlements is that of ‘recognition of tenure’; once you start providing infrastructure and 
services to an informal settlement; you are essentially recognising the rights of the people 
that live there.
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table 2:  hue citadel informal settlement environmental improvement plan – goals and actions.

goals actions

1. to improve waste 
management practices

ensure that all rubbish is disposed of in rubbish bins

ensure rubbish and general waste does not enter 
waterways

2. to improve rates of waste 
recovery and recycling

to implement waste separation techniques and 
facilities throughout the community

3. to reduce hazardous waste 
disposal in waterways and 
public places

ensure all hazardous waste is collected and disposed of 
appropriately

lobby local authorities for establishment of a secure 
hazardous waste disposal facility or site

4. to improve the water quality 
of the lakes and canals

protect surface water sources from wastewater

protect surface water sources from rubbish disposal

protect surface water sources from sedimentation

protect surface water sources from contamination

educate the community about water quality issues and 
the impacts of local actions

introduce a comprehensive wastewater monitoring plan

improve water quality monitoring

5. to provide a clean water 
supply

provide clean potable water to all residential properties

6. to improve local air quality 
conditions

improve hardstand areas to reduce dust emissions 
during dry periods

separate competing land uses to reduce harmful 
emissions

7. to improve soil quality in the 
catchment area of the lakes and 
canals

promote sustainable land management practices in 
small-scale agricultural plots

implement an education program for small-scale 
holdings regarding sustainable land management 
practices

8. to secure and conserve 
agricultural land

assess the level of productive agricultural land in the 
informal settlement areas and prepare a zoning plan

secure the definition of agricultural land as a legitimate 
land use type in the informal settlement

9. to rehabilitate the lakes and 
canals

improve water quality and natural flows in ponds and 
canals

improve the biodiversity of ponds and canals

10. to educate the community 
and improve environmental 
behaviour

design and implement an environmental education 
awareness program
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6 concusions
assessing the environmental impacts of projects in ‘developing’ countries has many chal-
lenges: the lack of baseline information, the quality of data, inadequate environmental guide-
lines and a tendency to not share or publish outcomes. these challenges are complicated 
when an attempt is made to utilise eia principles to assess the impacts of an informal set-
tlement; and to then determine whether, with adequate mitigation; the informal settlement 
community could remain living in the area in which they have so much social, economic and 
cultural capital. following on from the concept of ‘living heritage’ this paper has suggested 
that devoid of community life; the hue citadel world heritage site would be less attractive to 
tourists. it alternatively suggests that following a process of adaptive eia which has been tar-
geted to an informal settlement context, and with a compilation of all existing infrastructure 
upgrade proposals; a plan could be prepared and implemented – in conjunction with local 
authorities, aid agencies and the community – which would help address the environmental 
challenges present at the site and allow the community to remain living in the citadel.
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