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Abstract: Environmental valuation (EV) research has advanced significantly as a method of 

assigning value to environmental goods, many of which lack readily discernible market values. The 

term “environmental valuation” describes a number of methods for putting monetary values on 

environmental effects, particularly non-market effects. Over the years, there has been a continuous 

increase in the number of publications on the topic. According to searches via the Scopus and Web 

of Science (WoS) databases, the phrase “environmental valuation” first occurred in 1987. The current 

research examines patterns in publishing rates over the previous three decades to analyse 

environmental valuation activity. To identify the future pathway, a research pattern was identified 

using Scopus, WoS, and the Altmetric Explorer. The data were postprocessed using VOSviewer to 

identify the mapping networks; then, Voyant Tools were used to explore the keywords. A summary 

of the demand for environmental valuation is also provided based on the literature review. 

However, the findings of this historical analysis indicate that despite the academic efforts on this 

subject, environmental valuation is not used in research as much as one may anticipate. In addition, 

the study gives a general outline of the future directions that environmental valuation research is 

anticipated to follow in light of the current academic research initiatives as well as academic market 

and policy market research efforts. The study shows that the United Kingdom (UK) showed the 

highest publications by location in this field. Additionally, the study shows that the choice 

experiment approach is preferred over the contingent valuation method, and this work illustrates 

this preference. It also demonstrates that only a small number of papers have had a significant 

influence on the researchers in this field. 

Keywords: environmental valuation; ecosystem valuation; total economic value; valuation method; 

scientometric review; environmental assessment; altmetric; scientometric 

 

1. Introduction 

Research into environmental valuation (EV) has come a long way as a means of 

attributing value to benefits and services of non-market environmental goods, whereby 

many of which have no easily observed market prices [1]. A dimension to the 

development in the valuation method was brought about by the global consciousness of 

the natural environment and the need to incorporate sustainability features into valuation 

practice. Environmental valuation estimates in monetary terms the rather overlooked 

aspect of ecosystem contributions to human wellbeing and development. As a result of 

increased demand for sustainable development and improved resources, environmental 
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issues now take greater prominence in decision-making. Economists have developed an 

array of techniques and methods for providing economic values in the environment [2]. 

The awareness of these techniques has revolutionised the practice of valuation. Some of 

the literature around environmental valuation also discusses aspects of economic 

valuation. One of the key areas that can be considered in environmental valuation is the 

market impact, financial considerations and the willingness to pay [3–7]. 

Another aspect of evaluation has been used in sustainability studies through 

scientometric analysis of green infrastructure [8]. In the mining, oil and gas industries, 

environmental valuation has also found great use in project appraisals [9]. In principle, 

environmental economics and the valuation of natural resources, as analytical tools, 

facilitate environmental accounting by which the adverse effects of environmental 

impacts can be tracked in real terms [10]. Environmental valuation studies have been 

investigated as far back as by various researchers in the late 80s and early 90s, such as 

Climis A. Davos [11,12]. Their studies investigated air quality as a key consideration in 

spatial designs. Although environmental valuation techniques have been in the academic 

discourse over three decades, their relevance and application are not without criticism 

[13]. Consequently, the process of applying valuation methods has gone through 

refinement, making it acceptable among many. One area of environmental valuation is 

environmental assessments, and the metrics for green technologies, innovative 

technologies and green knowledge management have been presented by some authors 

[14–17]. However, there are some gaps in environmental valuation in relation to 

sustainability, decisions made, innovative knowledge in this field and validation, which 

should be considered. Some reflection on the use of technology in environmental 

valuation has improved over the years, which implies that the data trend for the future 

will be influenced by some key determinants. A revision of the journey so far is therefore 

germane to the strategic future of environmental valuation research. Liu et al. [18] 

conducted a scientometric investigation of the environmental impact of cover crops to 

understand the research trends, while Wang et al. [19] conducted a systematic literature 

review of the water shed ecosystem based on economic value. Related scientometric work 

on this subject includes the recent study by Guijarro and Tsinaslanidis [20] whereby the 

study was limited in scope as the literature search was based on articles retrieved from 

the Web of Science database only. On the other hand, an earlier scientometric study by 

Adamowicz [21] considered the use of environmental valuation in policy analysis in 

academic publications; however, as this was almost two decades ago, and covered 

publications up to 2004, there is a need for more recent studies. 

The current study made use of data retrieved from the Scopus, Web of Science (WoS) 

and Altmetric Explorer databases to understand the research trend on environmental 

valuation. This study also presents a novelty in the altmetrics (i.e., alternative metrics) 

approach applied in this investigation to understand the future research pathway. The 

data were postprocessed using VOSviewer to identify the mapping networks; then, 

Voyant tools were used to explore the keywords. The sections of this scientometric review 

are structured as follows: Section 1 introduces the subject, while Section 2 presents a brief 

literature review on environmental valuation. Section 3 presents the research method and 

the data analysis. Section 4 presents the results and discussion, while Section 5 presents 

the concluding remarks. 

2. Brief Literature Review 

In this present study, it is pertinent to conduct a brief literature review on 

environmental valuation. In this light, this review starts by introducing the concepts 

related to ecosystem services and environmental valuation, as provided by earlier works. 

Firstly, Pearce and Turner [22] investigated ecosystem services by considering the 

relationship between natural resources and the environment. Kadykalo et al. [23] 

investigated the support regarding ecosystem services from environmental economists 

and environmental scientists by understanding the research trends. The exploitation of 
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the natural environment for developmental purposes on the basis of anthropocentric 

usefulness poses an ever-growing threat to conservation [24]. Most of the ecosystem 

services are not traded on markets and thus do not bear a price tag, making it difficult to 

make informed choices about their conservation and sustainable use. However, the 

absence of a price according to the Secretariat of the Convention on Biological Diversity 

in 2007 [25] does not mean the absence of economic value. Revealing the hidden value of 

ecosystem services through valuation techniques, in particular regarding non-market 

valuation, is an important mechanism for integrating biodiversity considerations in 

economic decision-making. In recent studies, some case studies of environmental 

valuation were presented, ranging from ecosystems to renewable energy and business 

cases [26–30].  

Environmental valuation processes are born out of the total economic value (TEV) 

concept. Through TEV, both use and non-use value aspects of the ecosystem’s goods and 

services are captured [31], being further decomposed into active use and passive use 

values [32]. TEV seeks to determine the total contribution of ecosystems to the local or 

national economy and human wellbeing. According to Emerton and Bos [33], there are 

five most commonly used valuation methods that are applicable when valuing different 

components of the total economic value of an ecosystem. These are market prices, 

production function, surrogate market, cost-based and stated preference approaches, as 

shown in Figure 1. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Categories of commonly used ecosystem valuation methods. The data was adapted, and 

revised as intended. It was obtained with permission from a public domain publication. Publisher: 

IUCN, Copyright year: 2004, Source: Emerton and Bos [33]. 

The revealed preference methods comprise market prices, production function and 

surrogate market techniques [34]. Direct market prices are used in placing prices on 
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extractable goods from the environment [35]. The production function (PF) technique 

relates to changes in the output of a marketed good or service and a measurable change 

in the quality or quantity of ecosystem goods and services by establishing a biophysical 

or dose–response relationship between ecosystem quality, the provision of particular 

services and the related production. Surrogate market techniques on the other hand 

include travel costs and hedonic pricing, and look at the ways in which the value of 

ecosystem goods and services is reflected indirectly in people’s expenditures, or in the 

prices of other market goods and services. Another aspect of EV research that has been 

largely investigated by various researchers is contingent valuation [36–39]. This is usually 

the key evaluation that must be conducted with respect to the environment or an 

ecosystem service. 

Cost-based techniques comprise replacement costs, mitigative or aversive 

expenditures and the damage costs avoided, and look at the market trade-offs or costs 

avoided of maintaining ecosystems for their goods and services. Cost-based techniques 

are employed in estimating the probable costs that would have been incurred if a 

particular natural environmental resource had to be provided through some artificial 

means. Mungatana [40] identified four common cost-based techniques as being avoided 

cost, replacement cost, mitigation cost and restoration cost. In addition, stated preference 

methods measure people’s willingness to pay (WTP) for ecosystem services [41,42]. With 

stated preference techniques, rather than looking at the way in which people reveal their 

preferences for ecosystem goods and services through market production and 

consumption, these techniques ask consumers to state their preference directly. The most 

well-known technique is contingent valuation, while less commonly used stated 

preference valuation methods include conjoint analysis and choice experiments. 

Research into the valuation of environmental assets applying all facets of developed 

environmental valuation methods to different case studies have covered aspects of 

recreational sites ([43]), water resources ([44]), flood protection ([45–47]), wetlands ([48–

51]), forest plantations ([52–54]), air pollution ([55–57]) and COVID-19 ([58–61]). Another 

area considered in the investigation of research trends in environmental studies is 

observed in the outputs from different systematic reviews on areas ranging from 

environmental impacts ([62]), economic concerns in the environment ([63]), agricultural–

ecological compensations ([64]) and ecotoxicological effects ([65]). Aside from these, 

different measurement tools have been identified by various researchers in EV ([66,67]). 

3. Research Method  

The study, being interpretative research, employed scientometric revision of the 

literature. According to Nalimov and Mulchenko ([68]), the authors of the Russian article 

“Naukometrija” in 1969, scientometrics can be defined as a technique that involves 

evaluating the impact of research, understanding the citation process and visualising the 

structure and development of knowledge in a field using a sizable scientific dataset. By 

analysing huge amounts of bibliometric data, scientometric methodologies allow 

academics to detect systematic literature-related discoveries by tying together literary 

themes that might be missed in manual review research. Recently, open access, open 

science and systematic reviews have also been identified in scientific research, such as one 

study on the environmental valuation of climate change by the Lancaster Environment 

Centre (LEC) at the University of Lancaster in the UK and the Institute for the Oceans and 

Fisheries at the University of British Columbia in Canada, considered this approach of 

alternative metric [69]. In this research by Tai and Robinson [69], the authors utilised 

almetrics to understand the research on climate change as an open science tool, by 

exploring the information from citations, news and twitter through Almetric Explorer. 

Though many scientific studies exist on economic valuation, climate change studies and 

other environmental valuations, there are other aspects of scientometric studies that are 

related to environmental valuation, such as the ecosystem service ([63,70,71]). 

Scientometrics has also been applied in particular aspects of the ecosystem service to 
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examine the environmental impacts of agricultural produce by considering the 

knowledge mapping of cover crops [72]. Recently, Okolie and Ogundeji [73] conducted a 

similar scientometric study on the agricultural sector based on the effect of COVID-19 on 

food security and production.  

The methodology for this investigation was a search using keywords, followed by 

comparing the sources using different databases. Next, the data were postprocessed, then 

analysed further and discussed to understand the impact of environmental valuation, 

thereby identifying its future research pathway. In this research, the term “environmental 

valuation” was searched for in the preliminary search for the articles that had it in their 

title, abstract or keywords. The Scopus electronic database’s online literature search 

engine was first used for the search, followed by the Web of Science (WoS). To understand 

the mentions of “environmental valuation”, further analysis was conducted using the 

Altmetric Explorer and postprocessed using VOSviewer.  

It is pertinent to state that while VOSviewer was used to identify the mapped 

networks and visualisations, the Altmetric Explorer was used to identify the different 

research patterns in publications, such as the almetrics, the citations, the impact of social 

media platforms and future research trends. In the inclusion criteria, the authors included 

the Altmetric Explorer in the study to explore the analysis of social media platforms such 

as Twitter and Facebook, since more academic research involves views, shares, likes and 

comments from social media platforms. Based on the inclusion criteria, only articles 

written using the English language were considered in this study. Additionally, only peer-

reviewed articles were considered, as the grey literature was excluded.  

The current study made use of different databases, although the Scopus database was 

recorded to have a wider coverage of journals compared to Web of Science [74–78]. Singh 

et al. [79] expressed that, historically, researchers have relied on either Web of Science 

(WoS) or Scopus databases for a scientometric review of the literature. Although the WoS 

and Scopus databases had a wider coverage as explained, the authors decided to adopt 

the proposition of Falagas [80] by making use of the Scopus database, because Scopus 

offers about 20% more coverage than Web of Science (WoS). Therefore, due to the 

robustness and wide coverage of the literature, the Scopus and WoS databases were the 

main data sources used. However, these two sources did not present the needed 

information on some key data for future trends; thus, the Altmetric Explorer was accessed 

based on the literature search on this area. Other stages of this study followed the 

following process for the selection of subject themes and the document search. 

3.1. Selection of Subject Theme and Document Search 

Environmental valuation as a subject was searched in the title, abstract and keywords 

of documents indexed in the Scopus database covering the period up to the 10th day of 

April 2022 and a total of 718 documents were found. Afterward, excluding the year 2022 

from the result, the document search yielded 709 publications. Furthermore, the 

document type was limited to articles, and the source type was limited to journals; this 

yielded 550 and 534 documents, respectively. In the search process, the language of 

publication was limited to English and 497 publication results were obtained. 

Consequently, the other aspects of the review were based on these 497 research articles. 

The detailed search code was as follows: 

TLE-ABS-KEY (“Environmental Valuation”) AND (EXCLUDE (PUBYEAR < 2022)) 

AND (LIMIT-TO (DOCTYPE, “ar”)) AND (LIMIT-TO (SRCTYPE, “j”)) AND (LIMIT-TO 

(LANGUAGE, “English”)). 
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3.2. Selection of Software for Data Analysis 

Scientometric analysis is basically scientific knowledge mapping ([81]) and it deploys 

bibliometric data, techniques and methods to scientifically map the literature ([82]). 

Although common software such as VantagePoint, CitNetExplorer, BibExcel, CiteSpace, 

Gephi and VOSviewer are popular and available for scientific mapping, VOSviewer was 

adopted in this research because of its inherent quality which is consistent with achieving 

its objective. VOSviewer is a freely available computer program developed for 

constructing and viewing bibliometric maps. The functionality of VOSviewer which suits 

the objective of this study is especially useful for displaying large bibliometric maps in an 

easy-to-interpret way ([83,84]). 

3.3. Selection of Software for Alternative Metrics 

The software chosen for the alternative metrics on environmental valuation was the 

Altmetric Explorer, which also helped us to study the future pathway. Users of this 

simple-to-use web portal known as the Altmetric Explorer can explore and report on all 

of the attention data for each piece of scholarly content that Altmetric has detected an 

interest for [85–89]. Each published research article’s key discussions are gathered by 

Altmetric. It makes use of Wikipedia, popular news sources, peer-review forums after 

publication, social media, blogs and policy documents. It also makes use of internet 

reference managers such as Mendeley and then compiles everything for you in one 

location (see data in Supplementary Materials section). Each article receives a score that 

indicates the volume and scope of attention it has attracted. A publication’s attention level 

and the sources from which mentions have come are both displayed in the score donut 

visualisation. In this study, the Altmetric Explorer license used was an academic resource 

license of Lancaster University that can access the full Altmetric database—with attention 

data for over 19 million research outputs to date—and enables researchers to make 

comparisons and benchmarks. Various researchers have also validated the Altmetric 

Explorer in different academic bibliometric studies [90–96]. Particular findings from 

Bornmann [97–100], after conducting an extensive review of a range of studies on 

altmetrics, found that the use of different elements can be effective in evaluating the 

suitability of altmetrics in literature survey measurements and research trend analysis.  

Holmberg et al. [101] used the Altmetric Explorer for institutions to investigate the 

altmetric activity of open access publications in subscription-based publications for 

universities in Finland, and found that it delivered good results. The Altmetric Explorer 

for institutions is an intuitive platform that enables researchers to monitor the online 

activity surrounding their academic research [69,102,103]. Altmetrics (which means 

‘alternative metrics’) are not intended to replace traditional metrics, such as citation count. 

Rather, they will complement these and allow for a fuller picture of research impact to be 

understood. According to Altmetric [104], “the database tracks a range of sources to 

capture and collate this activity, helping you to monitor and report on the attention 

surrounding the work you care about. Altmetric works behind the scenes, by collecting 

and collating all of this disparate information. The data is used to provide a single visually 

engaging and informative view of the online activity surrounding various scholarly 

contents”.  

The qualitative data which are provided by the Altmetric Explorer are highly 

valuable. Additionally, the Altmetric Explorer assigns an attention score to scholarly 

output. This provides an indicator of relative attention, but does not measure the quality 

of research. The score is weighted, and includes inputs such as policy and patent citations 

and social media mentions. It is noteworthy to state that there are different areas of 

utilising the Altmetric Explorer for institutions: 

• Ensuring effective reputation management; 

• Developing publications’ mentions data and score donut visualisations; 

• Tracking influence as it happens; 
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• Reporting on outcomes and trends; 

• Supporting your researchers; 

• Informing strategic decision-making; 

• Improving grant application success; 

• Running reports and analysing attention on research that matters to the researcher. 

3.4. Research Hypothesis 

Considering that this investigation is novel as it uses hybrid methods in the 

extraction of data and its analysis, it is important to present the research hypothesis 

governing the investigation. This study on research that focuses on environmental 

valuation also considered an alternative metric using the Altmetric Explorer. One of the 

key questions asked by various researchers is how can research output be measured using 

online attention, Twitter mentions, blog citations and web impact factors, or what other 

metrics are available in this evolving world [105–110]? Some other studies have used 

altmetrics to investigate the impact of social media on research and have showed that they 

could be used to predict future trends [69,111–114]. Thus, there is justification for 

approaching this problem by using similar metrics in this paper on EV. In this study, the 

research hypotheses pose unique questions which were also considered in developing the 

research framework for this investigation. The research hypothesis postulated for this 

study are that: 

1. There is no significant research into environmental valuation research. 

2. There are no significant collaborations on environmental valuation research. 

3. There is no significant report on the impact of social media mentions for research into 

environmental valuation. 

4. Results 

This section presents the findings and analysis from the scientometric review. 

4.1. Trends of Publication on Environmental Valuation Research 

Although the search was left to any publications on environmental valuation 

research work from 1987 to 2021, this resulted in that seen in Figure 2. From the search of 

the Scopus database, the phrase “environmental valuation” first occurred in 1987. In that 

year, the earliest journal articles were found to be two in number and published by Davos 

[115] and Ellis and Fisher [116], both appearing in the same volume of the Journal of 

Environment. These articles advocate using environmental valuation in hazardous waste 

as an input for producing marketed goods. There appeared to be no other publication 

records for the next three years after these publications. At the turn of 1991, two additional 

publications by Huang and Odum [117] and Winpenny [118] were published. These 

studies focused on ecology and economy, and the relationship between environmental 

values and development.  

From 1991 onwards, there has been consistency in the spread of knowledge on 

environmental valuation because there is no particular year without any publication on 

this subject. However, the years 2000, 2007, 2011 and 2017 appear to be significant in the 

research output in that there were 25, 19, 24 and 35 publications, respectively. It is 

noticeable that there is a rise and fall trend in the spread right from 1991 to 2021.  
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Figure 2. Trends of environmental valuation publications between 1987 and 2021. 

4.2. Distribution in Altmetric Attention Scores 

The distribution in the Altmetric attention scores was found using the Altmetric 

Explorer. This was achieved by exploring data for all of the research outputs from the 

entire Altmetric database with the title and keywords containing “Environmental 

Valuation”. The distribution in the altmetric attention scores can be seen in Figure 3. The 

figure shows the highest number of research outputs with publications of about 110 

outputs. The highest bar had one hundred and forty-seven research outputs with an 

altmetric attention score of 1–10, followed by thirteen research outputs with an altmetric 

attention score of 11–20, followed by four research outputs with an altmetric attention 

score of 21–30, followed by two research outputs with an altmetric attention score of 31–

40, followed by one research output with an altmetric attention score of 41–50.  

 

Figure 3. Distribution in altmetric attention scores related to environmental valuation research. 

4.3. Attention Scores Related to Environmental Valuation 

The top mentions from the Altmetric Explorer were analysed using attention scores 

related to “Environmental Valuation”. The top publication on the attention scores for 

environmental valuation was by Sawe and Knutson [119] published in NeuroImage, and it 
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had the highest altmetric attention score of 50, being in the top 5% of all research outputs 

scored (see Figure 4). It has a high attention score compared to outputs of the same age 

(96th percentile), and a high attention score compared to outputs of the same age 

according to years of publications and source (97th percentile). Figure 4a shows that the 

term was mentioned by two news outlets, four blogs and nine tweets. The second highest 

publication was by Khaw et al. [120], published in PLoS ONE, currently a Q1 journal as 

found on Scimago. This publication had an altmetric attention score of thirty-two, being 

in the top 5% of all research outputs scored using altmetrics (see Figure 4b). It also has a 

high attention score compared to works of the same age (94th percentile), and a high 

attention score compared to outputs of the same age according to years of publication and 

source (93rd percentile). As seen in Figure 4b, the term was mentioned by one news outlet, 

two blogs, two Wikipedia pages and ten tweets. The third highest publication was by 

Fabre et al. [121], which was published in Science of the Total Environment, also a Q1 journal 

on Scimago. The publication also had an altmetric attention score of thirty-one, being in 

the top 5% of all research outputs scored using altmetrics (see Figure 4c). It also has a high 

attention score compared to outputs of the same age (92nd percentile), and a high 

attention score compared to outputs of the same age according to years of publication and 

source (96th percentile). The donut in Figure 4c shows that the term was mentioned by 

four news outlets and one Facebook page. Petr et al. [122] published the fourth highest 

publication, published by Springer Publishing. The publication also had an altmetric 

attention score of thirty, being in the top 5% of all research outputs scored using altmetrics 

(see Figure 4d). It also has a high attention score compared to outputs of the same age 

(92nd percentile), and a high attention score compared to outputs of the same age 

according to years of publication and source (96th percentile). This shows the impact of 

the attention score for understanding the research trend and impact of publications in this 

field. 

 

Figure 4. (a–d) Publication donuts showing the altmetric scores based on mentions, citations and 

readers for top 4 publications on environmental valuation. 
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4.4. Analysis of Top Mentions Related to Environmental Valuation from Altmetric 

The top mentions related to environmental valuation from Altmetric were analysed 

using three main components, namely top affiliations, top journals and collections and 

top subject areas in “Environmental Valuation”. In Table 1, the University of Leeds had 

the highest number of mentions of ninety-four (15%), with three outputs, followed by 

Lancaster University with sixty mentions (11%), with three outputs, followed by the 

University of the Basque Country having 61 mentions (10%), with four outputs. Based on 

the top subject areas, Economics had the highest number of mentions of three hundred 

and fifty-six (59%), with ninety outputs, followed by Applied Economics having three 

hundred and forty-three mentions (57%), with ninety-five outputs, and Environmental 

Sciences having eighty-two mentions (13%), with thirty-four outputs. Based on the top 

journals and collections, Ecological Economics had sixty-five mentions (10%), with twenty-

three outputs, followed by People and Nature having forty-eight mentions (8%), with two 

outputs, and Environmental and Resource Economics having thirty-five mentions (5%), with 

nine outputs. 

Table 1. The top 3 pieces of Altmetric data showing affiliations, journals and collections and subject 

areas in “Environmental Valuation”. 

Affiliations Percentage Outputs Mentions 

University of Leeds 15% 3 94 

Lancaster University 11% 3 69 

University of the Basque Country 10% 4 61 

Journals and collections Percentage Outputs Mentions 

Ecological Economics 10% 23 65 

People and Nature 8% 2 48 

Environmental and Resource Economics 5% 9 35 

Subject areas Percentage Outputs Mentions 

Economics 59% 99 356 

Applied Economics 57% 95 343 

Environmental Sciences 13% 34 82 

4.5. Altmetric Analysis of Journals and Other Collections on Environmental Valuation 

The first investigation was to check the sources of the documents in journals and 

other collections and the results are detailed in Table 2. It was observed that there were 

eighty journals and other collections from the Altmetric Explorer having explored data 

for all research outputs from the Altmetric database using title and keywords containing 

the term “Environmental Valuation”. It was observed that Ecological Economics had the 

highest mentions with twenty-three outputs, having 10% of the data, and sixty-five 

mentions, including thirty-three Twitter mentions, fifteen policy mentions, nine Facebook 

mentions, five Wikipedia mentions and two blog mentions. This was followed by People 

and Nature, with two outputs having 8% of the data and forty-eight Twitter mentions. This 

was followed by Environmental and Resource Economics with nine outputs having 5% of the 

data and 35 mentions, including nineteen policy mentions, fifteen Twitter mentions and 

one Wikipedia mention. The Australian Journal of Agricultural and Resource Economics 

followed it with fifteen mentions, including seven Twitter mentions, three blog mentions, 

three policy mentions and two Facebook mentions. Sustainability followed it with thirteen 

mentions, including eleven Twitter mentions, one Facebook mention and one policy 

mention. This was followed by Journal of Environmental Management with ten mentions, 

including seven Twitter mentions, one news mention, one policy mention and one 

Wikipedia mention. Science of the Total Environment followed it with ten mentions, 

including one Twitter mention, two news mentions, two policy mentions and three 

Facebook mentions. 
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Table 2. List of journals and collections from Altmetric on environmental valuation research. 

Journal Title 

Number of Mentions  

Outputs Total News Blog Policy Patent Twitter 
Peer 

Review 
Weibo Facebook Wikipedia 

Ecological Economics 23 65 0 2 15 0 33 1 0 9 5 

Environmental and Resource Economics 9 35 0 0 19 0 15 0 0 0 1 

Journal of Environmental Management 5 10 1 0 1 0 7 0 0 0 1 

Land Economics 4 9 0 0 6 0 3 0 0 0 0 

Australian Journal of Agric. and Resource Economics 4 15 0 3 3 0 7 0 0 2 0 

Journal of Agricultural Economics 3 5 0 0 4 0 1 0 0 0 0 

Environmental Values 3 7 0 0 2 0 5 0 0 0 0 

Journal of Environmental Economics and Mgt 3 6 0 1 5 0 0 0 0 0 0 

Sustainability 3 13 0 0 1 0 11 0 0 1 0 

Science of the Total Environment 3 10 4 0 2 0 1 0 0 3 0 

Journal of Economic Surveys 2 4 0 0 1 0 1 0 0 0 2 

Environment and Planning C: Govt and Policy 2 7 0 0 6 0 0 0 0 0 1 

Forest Policy and Economics 2 6 0 0 0 0 6 0 0 0 0 

Journal of Economic Psychology 2 3 0 0 2 0 0 0 0 0 1 

Environmental Science and Technology 2 9 1 2 4 0 1 0 0 0 0 

Canadian Journal of Agricultural Economics 2 4 0 0 1 0 3 0 0 0 0 

Impact Assessment and Project Appraisal 2 2 0 0 2 0 0 0 0 0 0 

Ecosystem Services 2 4 0 0 0 0 4 0 0 0 0 

American Journal of Agricultural Economics 2 3 0 1 2 0 0 0 0 0 0 

Journal of Cleaner Production 2 10 0 0 1 0 9 0 0 0 0 

People and Nature 2 48 0 0 0 0 48 0 0 0 0 

PLOS ONE 1 16 1 2 0 0 11 0 0 0 2 

Applied Economic Perspectives and Policy 1 13 0 0 0 0 13 0 0 0 0 

Japanese Economic Review 1 2 0 0 0 0 0 0 0 0 2 

4.6. Document per Source 

Using Scopus, it was found that one hundred and fifty-eight journals have published 

research into environmental valuation. Out of this number, 99 (62.69%) have contributed 

just one article, 22 (13.92%) have contributed two articles and 11 (6.96%) have contributed 

only three articles. All of these were excluded from further analysis of document sources 

because of their low number of contributions. 

Figure 5 shows the document sources with at least four publications in this area. Most 

article contributions are from Ecological Economics with 88 (55.70%) being a single source, 

occupying first position. This journal was one of the earliest contributors to the subject.  
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Figure 5. Document per year by source. 

As shown in Table 3, in terms of the citations and strength of journal publications on 

environmental valuation research, the second in rank is Environmental and Resource 

Economics journal with 34 (21.52%) articles, followed by the Journal of Environmental 

Management with 20 (12.67%) articles and ranked third in position. Fourth in rank is the 

Environmental Values journal with 15 (9.49%) articles. 

Table 3. Citations and strength of journal publications on environmental valuation research. 

Research Outlet 
Total 

Citations 

Average 

Citations 

Total Link 

Strength 

Rank of No. 

of Articles 

Ecological Economics 5878 67 110 1 

Environmental and Resource Economics 2239 66 47 2 

Journal of Environmental Management 829 41 18 3 

Environmental Values 476 32 26 4 

Journal of Environmental Planning and Management 137 15 3 5 

Journal of Environmental Economics and Policy 63 8 5 6 

Science of the Total Environment 141 18 11 6 

Australian Journal of Agricultural and Resource Economics 253 36 11 8 

Ecosystem Services 337 48 17 8 

International Journal of Environment and Pollution 46 7 6 8 

Forest Policy and Economics 103 17 3 11 

Journal of Environmental Economics and Management 739 123 21 11 
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Land Use Policy 134 22 8 11 

Resource and Energy Economics 72 12 11 11 

Sustainability (Switzerland) 68 11 3 11 

Wit Transactions on Ecology and the Environment 7 1 0 11 

Environmental Science and Policy 179 36 1 17 

Global Environmental Change 175 35 6 17 

American Journal of Agricultural Economics 236 59 5 19 

Environment and Planning C: Government and Policy 158 40 19 20 

Environment, Development and Sustainability 31 8 3 20 

Environmental Conservation 51 13 3 20 

Int’l Journal of Sustainable Development and World Ecology 90 23 3 20 

Journal of Economic Surveys 870 218 30 20 

Journal of Forest Economics 79 20 1 20 

Tourism 6 2 1 20 

4.7. Authors’ Contributions to Environmental Valuation Research 

Table 4 shows the research output per author, thus revealing the most productive 

researchers in environmental valuation. The table shows the number of articles 

contributed by each author, the number of times cited and their total link strength. The 

document search excluded authors with less than four publications, and only twenty-

eight met this threshold. Hanley has thirteen articles with a total of one thousand four 

hundred and forty-eight citations. Hanley has the highest number of published articles 

and the highest number of citation records and so ranks first in both. The second 

resourceful author in terms of the number of published articles is Mariel, with eleven 

papers and one hundred and ninety-six citations. However, this author ranks sixteenth in 

terms of citations. Although Adamowicz, Louviere, Swait and Welsch have four articles 

each to credit them, their citation records are one thousand two hundred and eighty-five, 

eight hundred and eighty-one, eight hundred and eleven and seven hundred and twenty-

nine, thereby ranking second, third, fourth and fifth, respectively. The earliest 

contribution of Adamovicz was in the year 1996 [123]. Despite this, the rate of citation of 

the author’s work is high compared to the earlier authors who have contributed to the 

subject of environmental valuation since 1987. The understanding of the authorship and 

citations in this field help readers to understand the impact and trend of the research, 

which also show that there is increasing research interest into environmental valuation. 

Table 4. Publication by authors and citation records. 

Author Documents 
Document 

Rank 
Citations 

Citation 

Rank 

Total Link 

Strength 

Hanley N. 13 1 1448 1 0 

Mariel P. 11 2 196 16 9 

Navrud S. 9 3 355 9 0 

Meyerhoff J. 9 3 198 15 6 

Thorsen B.J. 9 3 196 16 14 

Ahtiainen H. 8 6 132 22 4 

Spash C.L. 7 7 462 7 0 

Börger T. 7 7 237 12 3 

Jacobsen J.B. 7 7 165 20 13 

Brouwer R. 6 10 591 6 0 

Gowdy J.M. 5 11 255 11 0 

Rolfe J. 5 11 236 13 1 

Hoyos D. 5 11 161 21 6 
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Lundhede T.H. 5 11 132 22 11 

Artell J. 5 11 98 25 4 

O’connor M. 5 11 90 27 0 

Adamowicz W.L. 4 17 1285 2 2 

Louviere J. 4 17 881 3 5 

Swait J. 4 17 811 4 3 

Welsch H. 4 17 729 5 0 

Scarpa R. 4 17 458 8 1 

Austen M.C. 4 17 348 10 3 

Moran D. 4 17 199 14 0 

Ferreira S. 4 17 193 18 0 

Glenk K. 4 17 172 19 1 

Rehdanz K. 4 17 115 24 0 

Olsen S.B. 4 17 98 25 8 

Hagihara K. 4 17 3 28 0 

4.8. Distribution in the Demographics for Mentions Using Altmetrics 

Although the publication trend from the search for environmental valuation research 

work was conducted, the distribution in the demographics showed that the highest 

mentions were from Twitter. As seen in Figure 6 and Table 5, there were 380 tweets about 

this content by 311 unique tweeters in 34 countries. However, there were also twenty-

eight Facebook posts about this content on nineteen unique Facebook pages in nine 

countries, ten news stories about this content by nine unique news outlets in five countries 

and one hundred and fifteen policy documents about this content by twenty-eight unique 

policy sources in fourteen countries (see Figure 6). The United Kingdom had the highest 

mentions from the Altmetric Explorer, with 62 tweets and 52 unique profiles. It was 

followed by the United States of America with 56 tweets and 38 unique tweeters. This was 

followed by Spain with 15 tweets and 15 unique tweeters. This was followed by Germany 

with 14 tweets and 13 unique tweeters. This was followed by Australia with 9 tweets and 

9 unique tweeters. This was followed by Colombia and France, as each had 8 tweets and 

7 unique tweeters. These were followed by Canada, with 7 tweets and 7 unique tweeters. 

Table 5. Keyword co-occurrences in environmental valuation research. 

Keyword Occurrences Total Link Strength 

Environmental Valuation 255 152 

Contingent Valuation 54 158 

Willingness To Pay 46 59 

Choice Experiment 45 49 

Ecosystem Services 41 44 

Cost–Benefit Analysis 25 25 

Stated Preferences 24 34 

Benefit Transfer 15 16 

Choice Modelling 13 18 

Non-Market Valuation 12 13 

Biodiversity 10 17 

Valuation 10 7 
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Figure 6. Demographics of environmental valuation research from the Altmetric Explorer: (a) 

Twitter, (b) Facebook, (c) news stories, (d) policy. 

4.9. Countries’ Contributions to Environmental Valuation Research 

The search criteria for countries’ contributions to environmental valuation research 

were set at a minimum of five documents and a minimum citation of five. To this end, 30 

out of 72 countries fulfilled these criteria and the United Kingdom with 113 documents 

and 5772 citations topped the list (see Figure 7). The United Kingdom, the United States, 
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Spain, Germany, Australia, the Netherlands, Canada, Norway, France and Brazil were the 

top 10 countries with 113, 98, 48, 42, 38, 33, 22, 21, 20 and 19, respectively. However, 

Canada ranked seventh in terms of the number of documents (22), having an average 

citation record that stood at 125 which is more than twice higher than that of the United 

Kingdom which had the highest document contribution. In the African continent, only 

South Africa significantly featured, having seven document contributions with 83 total 

citations. This implies that there has not been significant investigations in developing 

countries with regard to their contribution to environmental-valuation-related research, 

as earlier expressed by Navrud [124] and Wangai et al. [125]. The network mapping of the 

countries’ collaborations on environmental valuation research determines countries’ 

levels of productivity on a line of research as well as the promotion of research funding 

[126]. 

 

Figure 7. Map showing countries and citation records for environmental valuation publications. 

(Colours used only help to visualise and do not depict figures.). 

Figure 8a,b shows clusters of countries in terms of co-authorship. Cluster 1, which is 

depicted in magenta red-coloured profiles, has France, Indonesia, Japan, Malaysia, 

Mexico, the Netherlands and South Africa. Cluster 2, which is depicted in green-coloured 

profiles, comprises Austria, Canada, Ireland, New Zealand, South Korea and the United 

States of America (USA). In Cluster 3, which is depicted in sky blue-coloured profiles, 

there are Germany, Greece, Poland and Spain. The fourth cluster – Cluster 4 which is 

depicted in yellow-coloured profiles, incorporates Austria, Brazil, China and Norway. 

Cluster 5, which is depicted in purple-coloured profiles, has Belgium, Portugal and the 

United Kingdom (UK). Denmark, Finland and Sweden form Cluster 6, which is depicted 

in cyan-coloured profiles. Lastly, Cluster 7, which is depicted in dark orange-coloured 

profiles,  comprises Italy and Turkey. It is noteworthy to add that network mapping is 

useful in identifying the key factors that influence trends in research. It can also be used 

to determine countries’ levels of productivity on a line of research as well as the promotion 

of research funding [126]. The size of the nodes represents the extent of each country’s 

contribution to EV research; consequently, the United Kingdom stands out, followed by 

the United States. The network lines show the co-citation links between the countries and 

the thickness of the lines indicate their affinity and strength of association. The network 

lines can be visualized to present the relationship of the country records and co-citations 

using the density mapping (as in Figure 8a) and the mapped network (as in Figure 8b). 

Both visualizations reflect the highest amount of citations on environmental valuation 



Environments 2023, 10, 58 18 of 31 
 

 

were obtained from the UK, followed by USA, which correlated with the findings in 

Figure 7.  

 

 

Figure 8. Most productive countries in environmental valuation research developed using 

VOSviewer, showing (a) the density visualization and (b) mapped network visualization. 

4.10. Analysis of Major Keywords in Environmental Valuation Research 

Keywords are pointers to the emerging areas of studies based on the research themes. 

The themes were developed by evaluating the 497 articles, as well as the bibliometric 

data’s keyword checklists harvested from the Scopus database. The analysis of co-

occurrence using author keywords and setting the minimum number of occurrences of a 

keyword to 10 was undertaken. Of the 1330 keywords, 16 met the threshold. However, a 

cursory look at the outcome showed that some keywords overlapped, and as such they 

were merged. For example, “willingness to pay” and ‘willingness-to-pay”, “contingent 

(a) 

(b) 
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valuation” and “contingent valuation method”, “choice experiment” and “choice 

experiments”, “stated preference” and “stated experiments”. Thus, reducing the number 

of keywords to 12, Table 5 depicts their number of occurrences and total link strengths.  

As expected, the results show that “environmental valuation” had the highest 

occurrence (255 times) in the four hundred and ninety-seven documents extracted with a 

total link strength of one hundred and fifty-two, indicating its level of involvement in the 

co-occurrence map. Second in rank is “contingent valuation”, with fifty-four occurrences 

and a total link strength of 158. This is equally not unexpected as the contingent valuation 

method has been described as being the most popular method of environmental 

valuation. It is the most popular method in a family of alternative stated preference 

techniques [36–38]. “Willingness to pay” has 46 occurrences with a total link strength of 

59, thus occupying the third position. This keyword is associated with the contingent 

valuation method, being an approach adopted in engaging the method.  

Figure 9 displays the visual map of authors’ keywords co-occurrence networks with 

four clusters. From the visualisation map, it can be observed that Cluster 1 comprises 

keywords of choice experiment, choice modelling, non-market valuation, stated 

preferences, valuation and willingness to pay. Cluster 2 comprises biodiversity, 

contingent valuation method, cost benefit analysis, environmental valuation and 

willingness to pay. Cluster 3 comprises benefit transfer, contingent valuation, ecosystem 

services and stated preference, while Cluster 4 comprises only one keyword: choice 

experiment. 

 

Figure 9. Keyword co-occurrence network visualisation map. 

Further analysis of the keywords was conducted using Voyant Tools to develop the 

word cloud in Figure 10. It was developed using the corpus from one keyword document 

with 4872 total words and 1235 unique word forms. From the keyword data, the 

vocabulary density was 0.253, the readability index was 32.740 and the average words per 

sentence were 2436.0. The most frequent words in the corpus were valuation (399), 
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environmental (346), choice (106), analysis (76) and ecosystem (75). The trend of the 

keywords related to environmental valuation shows that the highest two keywords which 

were “valuation” and “environmental” had high statistical dispersion from the other top 

three keywords—choice, analysis and ecosystem—as seen in Figure 11. This graph shows 

the relative frequencies of the keywords, and their dispersion. 

 

Figure 10. The word cloud of the author keywords related to environmental valuation using Voyant 

Tools. 

 

Figure 11. The trend and relative frequencies plot for the top five keywords related to the research 

on environmental valuation, namely: valuation, environmental, ecosystem, choice and analysis, as 

obtained using Voyant Tools. 

4.11. Analysis of Publication Types in Environmental Valuation Research 
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Another aspect of the study conducted was the analysis of publication types in 

environmental valuation research. Figure 12 shows that it was observed from Scopus data 

on “Environmental Valuation” that research articles were the highest (77.3%), which 

made up 549 out of 710 publications. This was followed by reviews with 52 publications 

(7.3%), followed by book chapters with 42 publications (5.9%), followed by conference 

papers with 27 publications (3.8%), followed by books with 22 publications (3.1%), 

followed by short surveys with 7 publications (1.0%), followed by notes with 6 

publications (0.8%) and then followed by editorials with 2 publications (0.3%). The last set 

were conference reviews, reports and data papers, each having one publication (0.1%). 

This shows that there are different ways available to access information on environmental 

valuation research. It also shows that the publication documents are mostly journal 

articles (77.3%), which were over three quarters of the publication documents. This further 

reflects the high research in this field, with the publications also seen to have high impact 

in this area. 

 

Figure 12. The pie chart for the research on environmental valuation. 

4.12. Analysis of Publications by Subject Area in Environmental Valuation Research 

An analysis of the publications by subject area in environmental valuation research 

was also conducted. As seen in Table 6, it was observed from Scopus data on 

“Environmental Valuation” that Environmental Science was the highest (66.62%), with 

473 out of 710 publications. This was followed by Economics, Econometrics and Finance 

with 282 publications (39.72%), followed by Social Sciences with 203 publications 

(28.59%), followed by Agricultural and Biological Sciences with 129 publications (18.17%), 

followed by Business, Management and Accounting with 61 publications (8.59%), 

followed by Engineering with 49 publications (6.90%), followed by Earth and Planetary 

Sciences with 36 publications (5.07%), followed by Arts and Humanities with 33 

publications (4.65%), followed by Energy with 29 publications (4.08%), followed by 

Decision Sciences with 15 publications (2.11%), followed by Mathematics with 14 

publications (1.97%). The rest are detailed in Table 6, showing that the research on 

environmental valuation cuts across different subject areas, but that the highest is 

Environmental Sciences. 
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Table 6. Publications by subject area on environmental valuation research. 

Subject Area Publications Percentage (%) 

Environmental Science 473 66.62 

Economics, Econometrics and Finance 282 39.72 

Social Sciences 203 28.59 

Agricultural and Biological Sciences 129 18.17 

Business, Management and Accounting 61 8.59 

Engineering 49 6.90 

Earth and Planetary Sciences 36 5.07 

Arts and Humanities 33 4.65 

Energy 29 4.08 

Decision Sciences 15 2.11 

Mathematics 14 1.97 

Chemical Engineering 12 1.69 

Medicine 9 1.27 

Multidisciplinary 7 0.99 

Biochemistry, Genetics and Molecular Biology 5 0.70 

Computer Science 5 0.70 

Materials Science 5 0.70 

Chemistry 4 0.56 

Physics and Astronomy 4 0.56 

Neuroscience 3 0.42 

Psychology 3 0.42 

Veterinary 3 0.42 

Health Professions 1 0.14 

Nursing 1 0.14 

4.13. Collaboration on Environmental Valuation Research between Industry and Academia 

There is a need to understand the impact of funders and affiliations in this sector. 

One important finding of the research in this area is the funding support and collaboration 

of both industry and academia. An analysis of publication affiliations on environmental 

valuation research was also conducted. As seen in Figure 13, it was observed from Scopus 

data on “Environmental Valuation” that Norges Miljø og Biovitenskapelige Universitet 

was the highest with 21 publications. This was followed by the University of East Anglia 

which had 20 publications, followed by Vrije Universiteit Amsterdam which had 17 

publications. The next set of affiliations were the University of Leeds, Universidad del 

Pais Vasco and Københavns Universitet which had 16 publications each. The rest of the 

affiliations in this field are shown in Figure 13. 
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Figure 13. The top affiliations for the research on environmental valuation (data retrieved from 

Scopus database on 22nd October 2022). 

This study also identified different funders that support the research on 

environmental valuation. Using the data retrieved from the Web of Science (WoS) 

database, UK Research Innovation (UKRI) had the highest funding support in this area, 

with 35 publication outputs. This was followed by the European Commission with 21 

publication outputs, then Natural Environment Research Council (NERC) with 20 

publication outputs, followed by Economic Social Research Council (ESRC) with 17 

publication outputs, among others, as shown in the visualisation map in Figure 14. It 

shows different funders across different countries in this area. This gives an overview on 

the funding support that has been identified in EV research. This improves the 

comprehension of the key contributions of different technologies on environmental 

valuation from various sectors. It also shows that there are great impacts of legacy 

products, industry techniques and decisions that are made based on the availability of 

research funding in this area. Thus, the access to industry databases is necessary for 

making valuable choices and key decisions. Decisions must take into account enough 

scientific knowledge to predict the effects on the environment and society with a 

manageable level of uncertainty. In general, a persistent obstacle to data sharing can be a 

lack of trust amongst different stakeholders involved in the project. Building confidence 

and fostering working relationships, thus increasing human capital (or connections), can 
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lead to the creation of dependable and beneficial data sharing agreements, so long as long-

term communication is maintained through collaborations. These funders, as seen in 

Figure 14, encourage collaborations between industry and academia, which also improves 

the access to key findings and pertinent information. 

 

Figure 14. The visualisation tree map of the top 10 funders for the research on environmental 

valuation (data retrieved from WoS database on 22nd October 2022). 

Multi-stakeholder collaboration can offer the chance to produce open-source datasets 

in order to increase data transparency. Data gathering is a regular process that yields 

valuable information on environmental studies, but it is still difficult for outside parties 

and scientists to obtain environmental and contaminant data. This analysis shows that 

there is a lack of data openness with regard to the measures for environmental valuation 

connected to various infrastructures. A typical application in the energy sector is the 

environmental valuation of offshore oil and gas facilities during decommissioning [127–

130]. Working together on different aspects of environmental valuation, such as marine 

engineering or ecological research, could present another way to inform stakeholders 

about new findings in the industry, such as marine growth on offshore platforms, the state 

of decommissioned platforms or how marine species interact with infrastructure. 

Collaboration between science and industry will solidify the bond between the two sectors 

and highlight the significance of environmental protection and risk assessment, spreading 

awareness of environmental science, and its significance will help the world’s knowledge 

grow regarding the potential consequences of contaminants on environmental valuation 

processes. 

Partnerships between the private sector, the public sector and research organisations 

are encouraged in order to promote data transparency by removing obstacles that prevent 

effective communication and access to data. From this study, different methods have been 

identified that can be used in assessing environmental scenarios, such as the contingent 

valuation method. To broaden environmental policy frameworks, efforts should be made 

to strengthen coordination with national and international regulators, as well as operators 

(industry) and academic stakeholders (see refs. [131–133]). These partnerships ought to 

work to conduct reaction experiments to comprehend the cut-off points for tolerable 

degrees of environmental risk, such as for radiological examinations. These can be 

biological data inputs for multi-criteria decision-making processes that operators use to 

choose their preferred study sites, study samples and waste disposal techniques. These 

may be used to restore scale on the analyses, which gives the chance to conduct 
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environmental valuation studies and makes it possible to comprehend any potential 

ecological and environmental effects related to the planned scenarios. Lastly, the different 

methods for environmental valuation could be tested in future research through 

collaborations. 

5. Conclusions  

In this paper, bibliometric and altmetric analysis was adopted to explore the research 

patterns and features in the literature on environmental valuation over the last three 

decades. The methodology for this study includes data obtained from Scopus. The data 

were checked to avoid duplicates, and to ensure that only English language publications 

were used; the publications were scrutinised to ensure that the content fitted into the 

scope. The data were analysed using the keyword co-occurrence network, cooperation 

network, topic dendrogram between categories, co-citation network and authorship 

publications, as well as mentions from altmetric analysis. The postprocessing for the 

visualisation mapping was conducted using VOSviewer, which was used to visualise the 

networks, structures and connections. The search from the Altmetric Explorer showed 

that there were 597 mentions on environmental valuation, with 167 outputs with attention 

mentions and 343 total research outputs tracked.  

The main objective of this paper was to map the knowledge structure and features of 

the entirety of the environmental valuation research, exploring the research topics, 

hotspots and frontiers in the existing articles. It has been observed from this study that the 

discipline has been consolidated based on the development of environmental valuation 

publications during recent years. In recent years, choice-experiment-related papers have 

dominated academic publishing. It was found from the search of the Scopus database that 

the phrase “environmental valuation” first occurred in 1987. Since then, many studies 

have been published, leading to important advances in both theory and applications. In 

addition, the highest publication country was the United Kingdom (UK), which had 113 

publications, followed by the United States of America (USA), which had 98 publications. 

However, there were other nations which also produced high, medium and low 

publication outputs. It was observed that the developed nations have the best developed 

methodologies regarding environmental valuation. It is noteworthy to state that the 

authors also identified three other scientometric studies on environmental valuation 

research [20,21,52] in current circulation, but the present paper is unique in been recent 

and the methodology applied presents new results. Thus, this implies that it makes more 

contribution to knowledge in this field as novelty is also presented in the use of almetric 

approach to measure the scientific impact of environmental valuation research. 

Researchers working in the current stage of environmental valuation must contend 

with novel problems and developing patterns. Similarly to other study fields, 

environmental valuation procedures can be advanced by introducing machine learning 

techniques into the valuation process. This is achieved by building vast databases using 

the rising capacity to collect enormous amounts of data. This evolution should not, 

however, be limited to novel uses of tried-and-true valuation techniques. To address new 

valuation process components, researchers must create novel strategies. It is anticipated 

that academics will focus the most on proposing new methods for environmental 

valuation on climate change, one of the key concerns of the twenty-first century. The 

intangible elements must be expressly taken into account in the new valuation 

methodologies because knowledge and perception are arbitrary. In light of this, we may 

draw the conclusion that the future direction of environmental valuation is more likely to 

be determined by the inheritance and assimilation of consolidated procedures widely 

employed in other scientific fields than by the development of novel methodologies. 

Lastly, from this scientometric review, it is clear that there is a need for data transparency 

relating to the metrics for environmental valuation associated with different 

infrastructures. Future research can look into other types of representations aside from 

donuts for almetric score, like violin plots suggested in a recent study [106], could be 
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looked into. Also, future work can consider the implementation of environmental 

valuation with building information modelling (BIM). Also, the data from environmental 

valuations can be trained using deep learning (DL) or machine learning (ML) for better 

understanding on its characteristics. 
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https://data.mendeley.com/drafts/wcypffxzr4 which has the following citation: Amaechi, C.V.; 
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https://www.altmetric.com/explorer/outputs?filter=policy&q=Environmental%20Valuation%20&s
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