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Abstract: This research was conducted to assth&senvironmental sustainability o
metalware handicraft village idanoi, Vietnamusing17 indicatorsof 4 componentgEn-
vironmental systems S1, reducing environmental stresses S2 reducing human
vulnerability- S3 andsocial institutional capacity S4). All indicators were quantified on
a scale of €L, reflecting a range from low to high sustainabilkycombination of soil and
water analysisandasocial surveyf 67 localhouseholdsvereconductedThe results show
thatthe number of water samples exdegdhe allowabldimits for wastewater (QCVN
40:2011/BTNMT, Column B), domestic water (QCVN-02018/BYT), groundiater
(QCVN 09:2023/BTNMT) and surface water (QCVN 08:2023/BTNMT, Columnviggs
13/14 (NH4"), 9/14 (COD), 8/14 BODs), 4/14 PO*), 5/14 Fe), ands/14 (Mn). The con-
centrations of heavy metals in se#rewithin acceptable limitsor agricultural soifQCVN
03:2023/BTNMT) The social survey results preséigh percentages dbuseholds dissat-
isfactionwith the quality of ain(43%) and water(74.5%) which were also perceived to
negatively impacbn human health by 67% and 81% of respondents, respectivedyen-
vironmental sustainabilitgf the study are& 0.38 (low sustainability with the following
order:S3 (0.25) < S2 (0.26x S4 (0.4) < S1(0.57). Solutionson management, policgnd
technology are proposedfor ensuring environmental sustainability ofhe metalware
handicraft village

Keywords: Environmenal Sustainability Handicraftvillage; Indicator Metalware Vi-
etnam

1. Introduction

Handicraft villages play an important role in seelmonomic development, livelihood
creation traditionally cultural value maintenancand tourism promotion in rural areas.
Hanoi is home to 1,350 craft villages, of which 3t%ve beerrecognized as traditional
villages with their own unique identity, producing sophisticated products that reflect the
nation's cultural heritaggl]. The products from these craft villages are divetseye
beautiful designs and high quality, and hold competitive advantages in both domestic and

J. HydroMeteorol.2024 21, 8-21; doi:10.36335/VNJHM.2024(218-21 http://vnjhm.vn/


mailto:ntt.hang@vju.ac.vn
mailto:huyenn0707@gmail.com

J. HydroMeteorol.2024 21, 8-21; doi:10.36335/VNJHM.2024(218-21 9

international markets. These products span various sectors, including textiles, ceramics,
weaving, embroidery, wooden furniture, mechanics, agriculture, and food processing
However, outdated technology, scattered production, and improper pollutant treatments have
posed serious impacts dhe environment, ecosystems, and human health Ensuring
environmental sustainabilitg of great importance which caignificantly contribute to food
security, human security, and sustainable develop[agnt

Sustainabilityrefers tothe maintenance of core ecosysteans supporting longerm
ecological balancewhile developing the global economy4]. Several tools and
methodologies were developed to evaluate their sustainability perforswicasndicators
and indices life cycle sustainability assessmentmonetary approachand integrated
assessmelpb, 6]. Environmental sustainability was introduced as meeting the resamnde
services needs of current and future generations without compromising the health of the
ecosystems that provide thdij. Numerous studies have evaluated environmental sustain-
ability in diverse fields, including the digitalization of product{@h, the circular economy
[9], energy[10, 11], construction12], and agricultural systenid3]. In which, indicator
based assessmerthe most common method for sustainability assessmenbnsidered as
a measure of overall progress toward environmental sustainaggrying as an important
tool for evaluating system sustainabiliaynd providing essential informatidor stakeholders
[14]. Some indexes have been widely usedsforironmentabustainability assessmesnich
asEnvironmental Sustainability Index (ESI)5], Environmental Performance Ind€xPI)
[16]. Driver-PressureStateimpactResponse BPSIR framework provides an especially
effectiveapproactor designing assessments, identifying indicators, communicating results,
and supporting environmental monitoripig’’ 19]. In Vietnam, indicators for environmental
sustainability verealso mentionethDe c i s i on NId@gin2R1B[30}, DeQision No.
27 8 2-BTMT in 2019 [2]1], and Vietham Agenda 2]27]. These indicators were
designed for largscale applications (e.g., regions, countries, provinces,,@negistrics).
For smaller scalegspecially in craft villages, the sustainability of specific trades and craft
villages has also been studied, such as in Minh Hong traditional vermicelli production village
[23], Phu Lang pottery village?4], and Dong Ky carpentry village'5]. However, in these
studies, environmental sustainability wasly mentioned as a swdriterion within the
environmental component, alongside economic, social, cultural, and administrative.aspects
In addition, issuéased frameworks were usedvhich driver andesponse informatiofor
enhancing sustainability may be limitedcomparison tahe DPSIRframework[26].

This study aimed tassesenvironmental sustainability aimetalware handicraft village
in Hanoi, Vietham usingndicatorbased approacihe findings from this research are ex-
pected to provide valuable solutions to ensmaronmentasustainability irthe study area.

2. Materials and methods

2.1. Study area

Themetalware handicraft village this researchas started sinadbe 15" centurywith
a total area o#.65km?, of which the percentage of agricultural, specialined, residential,
andunused land is 63.4%, 19.2%, 16%, and 1.#&%pectivel\{27]. Up to now,the number
of employees inthe study area i®ver 3,000 people and is divided into 2 producing ateas
includingconcentrated production industrial clustend scattered production households in
the villagewith 428 production facilities and 310 metalworking busine§&és The entire
production process was firstly handmade witmecrude machingand supporting devices.
However, at presenhigh-techmachinery is used to create a wide variety of products with
high productivity

2.2.Methodology
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2.2.1 Indicatorbased assessment of environmental sustainability

Indicators forenvironmentabkustainability assessmenttbie metalware handicraft vil-
lagewereproposed mainly based dime EnvironmentalSustainabilitylndex(ESI) [15] and
the EnvironmentaPerformancdndex(EPI) [ 16], refering theindicatorsevaluatinghe sus-
tainability of specific trades and craft villaggs3-25] (Table 1) Selectionadjustment and
additionof indicators were performed followintpe Bellagioprinciplesfor sustainability as-
sessmenfi26]. A set of17indicators belonging td componentsvere introduced including
Environmental system&1), Reducing environmental stresses (S2), Reducing human vul-
nerability (S3), andSocialinstitutionalcapacity (S4)Table 1).

2.2.2. Sampling and analysis

Field surveg wereconductedrom May to August in 2024 the metalware handicraft
village for assessinthe current status of producticactivities, society, and environment.
Surface soil samples were collect@®-20 cmdepthat 14 points of the gardeand agricul-
tural fieldsin the study area. Soil samples were then dried in the drying o&i@tsieved
through a 2nm mesh andround using a HERZOG grindfar further analysis.

A total of 14 water samples were collected including wastewater, surface datees-
tic water,and groundwatefThe pH value of the water was measured onsite by using the
multi-parameter meter HACH HQ30D. The analyses of wastevgatdace waterdomestic
water,and groundwater were conducted in accordance guttielinesTCVN 59991995
[28], TCVN 59941995 [29], TCVN 66635:2009 [3(], and TCVN 6663112011 [31],
respectivelyand reserved following guidelin@€VN 66633:2016[32]. Concentrations of
heavy metals in soil and water were performed by the Plasma Emission Spectrometer (ICP
OES, iCAP PRO X)Nutritional parameters including NH PQ*, and NQ were measured
by thespectrophotometriby UV-V1 S Ha c h 54060 WAVIS Bynamica Halo
RB-1 0 =(880nm), a n d = 418.:nm), respectively. Btillation and titration method
SMEWW 5220 C:201AandSMEWW 5210 D:201#vere used to determir@OD and BODB
in water, respectively

Soil and water samples were fireated and then analyzetl the Key Laboratory of
Gecenvironment and Climate Change Response taed_aboratory of Environmental
Analysis, University of ScienceVietnam National University, Han@nd thelnstitute of
New Technology, Academy of Military Science and Technology

Figure 1. Soil and sampling points in the study area (https://www.google.com/maps/).
2.2.3. Social suivey Ping p y area (http goog ps/)



