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Abstract: This research was conducted to assess the environmental sustainability of a 

metalware handicraft village in Hanoi, Vietnam using 17 indicators of 4 components (En-

vironmental systems - S1, reducing environmental stresses - S2, reducing human 

vulnerability - S3, and social institutional capacity - S4). All indicators were quantified on 

a scale of 0-1, reflecting a range from low to high sustainability. A combination of soil and 

water analysis, and a social survey of 67 local households were conducted. The results show 

that the number of water samples exceeding the allowable limits for wastewater (QCVN 

40:2011/BTNMT, Column B), domestic water (QCVN 01-1:2018/BYT), groundwater 

(QCVN 09:2023/BTNMT), and surface water (QCVN 08:2023/BTNMT, Column B) was 

13/14 (NH4
+), 9/14 (COD), 8/14 (BOD5), 4/14 (PO4

3-), 5/14 (Fe), and 6/14 (Mn). The con-

centrations of heavy metals in soil were within acceptable limits for agricultural soil (QCVN 

03:2023/BTNMT). The social survey results present high percentages of households dissat-

isfaction with the quality of air (43%) and water (74.5%), which were also perceived to 

negatively impact on human health by 67% and 81% of respondents, respectively. The en-

vironmental sustainability of the study area is 0.38 (low sustainability) with the following 

order: S3 (0.25) < S2 (0.26) < S4 (0.44) < S1 (0.57). Solutions on management, policy, and 

technology are proposed for ensuring environmental sustainability of the metalware 

handicraft village. 

Keywords: Environmental Sustainability; Handicraft village; Indicator; Metalware; Vi-

etnam. 

____________________________________________________________________ 

1. Introduction   

Handicraft villages play an important role in socio-economic development, livelihood 

creation, traditionally cultural value maintenance, and tourism promotion in rural areas. 

Hanoi is home to 1,350 craft villages, of which 305 have been recognized as traditional 

villages with their own unique identity, producing sophisticated products that reflect the 

nation's cultural heritage [1]. The products from these craft villages are diverse, have 

beautiful designs and high quality, and hold competitive advantages in both domestic and 
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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 on the environment, ecosystems, and human health [2]. Ensuring 

environmental sustainability is of great importance which can significantly contribute to food 

security, human security, and sustainable development [3]. 

Sustainability refers to the maintenance of core ecosystems and supporting long-term 

ecological balance while developing the global economy [4]. Several tools and 

methodologies were developed to evaluate their sustainability performance such as indicators 

and indices, life cycle sustainability assessment, monetary approach, and integrated 

assessment [5, 6]. Environmental sustainability was introduced as meeting the resources and 

services needs of current and future generations without compromising the health of the 

ecosystems that provide them [7]. Numerous studies have evaluated environmental sustain-

ability in diverse fields, including the digitalization of production [8], the circular economy 

[9], energy [10, 11], construction [12], and agricultural systems [13]. In which, indicator-

based assessment - the most common method for sustainability assessment - is considered as 

a measure of overall progress toward environmental sustainability, serving as an important 

tool for evaluating system sustainability, and providing essential information for stakeholders 

[14]. Some indexes have been widely used for environmental sustainability assessment such 

as Environmental Sustainability Index (ESI) [15], Environmental Performance Index (EPI) 

[16]. Driver-Pressure-State-Impact-Response (DPSIR) framework provides an especially 

effective approach for designing assessments, identifying indicators, communicating results, 

and supporting environmental monitoring [17ï19]. In Vietnam, indicators for environmental 

sustainability were also mentioned in Decision No. 2157/Qņ-TTg in 2013 [20], Decision No. 

2782/Qņ-BTNMT in 2019 [21], and Vietnam Agenda 21 [22]. These indicators were 

designed for large-scale applications (e.g., regions, countries, provinces, cities, and districts). 

For smaller scales, especially 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 [24], and Dong Ky carpentry village [25]. However, in these 

studies, environmental sustainability was only mentioned as a sub-criterion within the 

environmental component, alongside economic, social, cultural, and administrative aspects. 

In addition, issue-based frameworks were used in which driver and response information for 

enhancing sustainability may be limited in comparison to the DPSIR framework [26]. 

This study aimed to assess environmental sustainability of a metalware handicraft village 

in Hanoi, Vietnam using indicator-based approach. The findings from this research are ex-

pected to provide valuable solutions to ensure environmental sustainability in the study area. 

2. Materials and methods 

2.1. Study area 

The metalware handicraft village in this research has started since the 15th century with 

a total area of 4.65 km2, of which the percentage of agricultural, specialized-use, residential, 

and unused land is 63.4%, 19.2%, 16%, and 1.4%, respectively [27]. Up to now, the number 

of employees in the study area is over 3,000 people and is divided into 2 producing areas, 

including concentrated production industrial clusters and scattered production households in 

the village with 428 production facilities and 310 metalworking businesses [27]. The entire 

production process was firstly handmade with some crude machines and supporting devices. 

However, at present, high-tech machinery is used to create a wide variety of products with 

high productivity. 

2.2. Methodology 
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2.2.1. Indicator-based assessment of environmental sustainability 

Indicators for environmental sustainability assessment of the metalware handicraft vil-

lage were proposed mainly based on the Environmental Sustainability Index (ESI) [15] and 

the Environmental Performance Index (EPI) [16], referring the indicators evaluating the sus-

tainability of specific trades and craft villages [23-25] (Table 1). Selection, adjustment, and 

addition of indicators were performed following the Bellagio principles for sustainability as-

sessment [26]. A set of 17 indicators belonging to 4 components were introduced including 

Environmental systems (S1), Reducing environmental stresses (S2), Reducing human vul-

nerability (S3), and Social institutional capacity (S4) (Table 1). 

2.2.2. Sampling and analysis 

Field surveys were conducted from May to August in 2024 in the metalware handicraft 

village for assessing the current status of production activities, society, and environment. 

Surface soil samples were collected at 0-20 cm depth at 14 points of the gardens and agricul-

tural fields in the study area. Soil samples were then dried in the drying oven at 40°C, sieved 

through a 2-mm mesh and ground using a HERZOG grinder for further analysis.  

A total of 14 water samples were collected including wastewater, surface water, domes-

tic water, and groundwater. The pH value of the water was measured onsite by using the 

multi-parameter meter HACH HQ30D. The analyses of wastewater, surface water, domestic 

water, and groundwater were conducted in accordance with guidelines TCVN 5999:1995 

[28], TCVN 5994:1995 [29], TCVN 6663-5:2009 [30], and TCVN 6663-11:2011 [31], 

respectively, and reserved following guidelines TCVN 6663-3:2016 [32]. Concentrations of 

heavy metals in soil and water were performed by the Plasma Emission Spectrometer (ICP-

OES, iCAP PRO X). Nutritional parameters including NH4
+, PO4

3-, and NO3
- were measured 

by the spectrophotometric by UV-VIS Hach Dr6000 (ɚ = 640 nm), UV-VIS Dynamica Halo 

RB-10 (ɚ = 880 nm), and (ɚ = 415 nm), respectively. Distillation and titration methods 

SMEWW 5220 C:2017 and SMEWW 5210 D:2017 were used to determine COD and BOD5 

in water, respectively.  

Soil and water samples were pre-treated and then analyzed at the Key Laboratory of 

Geo-environment and Climate Change Response and the Laboratory of Environmental 

Analysis, University of Science, Vietnam National University, Hanoi and the Institute of 

New Technology, Academy of Military Science and Technology. 

 

2.2.3. Social survey 
Figure 1. Soil and sampling points in the study area (https://www.google.com/maps/). 


