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The most popular in science “Environmental Performance Index” (EPI) is too narrowly specific. EPI might only be
popular in a limited number of countries, this research reveals. This index is designed to assess the sustainable use of
natural resources and the effectiveness of environmental protection systems. This index has collected the most advanced
scientific researches with an impact factor in this area. However, its actual application might be limited among narrow
specialists in 11 countries, this research reveals. This study proposes a new index. This is a global index of the popularity
of environmental queries (GIPEQ). It shows the cumulative global popularity of environmental queries for the world as
a whole and for each country separately (from the search engines like Google). It might also be applied as an EPI index
deflator for the time series analysis. The algorithm for creating the GIPEQ index is written in the R programming
language for this study. Data privacy is ensured by using a percentage of the absolute maximum value. This approach
allows working with confidential data. This study is divided into 3 parts. Part 1 discusses why the EPI is the most
advanced study for assessing the sustainable use of natural resources and the effectiveness of environmental protection
systems for every country in the world. The second part discusses the shortcomings of the EPI index. They include the
impossibility of analyzing time series (the method for assessing the index changes significantly every year) and a
significant amount of missing data in the most basic components of the index. This is shown by using the example of
assessing the quality of water and fish resources (out of almost one and a half thousand components of the EPI index).
The third drawback is the popularity of this index among the public, this research suggests. A new index (GIPEQ) is
proposed and the necessity of its application is justified in the third part of this research. Widespread public demand for
environmental programs creates pressure for politicians. This pressure should stimulate them to develop a system of
sustainable use of natural resources and environmental protection. The research question: what indicator could estimate
the popularity of ecology and environmental programs in the world? The additional research guestion is how to estimate
it? The main hypothesis is that this indicator could potentially be used for estimating the time series of the complex EPI
by estimating the EPI deflator. Deflating the EPI from a specific period is the only known way to control for the time-
series analysis for the EPI indicator, this research suggests. The main assumption is that this indicator could potentially
be used for estimating the pressure of the public opinion to policymakers for stimulating the development of ecological
programs that will be seen through the better environmental performance criteria.

Keywords: sustainable use of natural resources; environmental protection systems; Global Index of the Popularity of
Environmental Queries, GIPEQ.
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Hayunas crates

Cambtit nonynapuulii 6 Hayke «Hnoekc skonozuueckoii pezynvmamugnocmuy (EPI) nocum cnuwixom y3kuii xapaxkmep.
Hccneoosanue nokasvieaem, umo EPI moicem ovimov nonynapen moavko 8 ozpanuuentnom vucie cmpan. EPI unoexc
npeonasznauen 01 OYEHKU YCMOUYUBO20 UCNOIb30BARUS RPUPOOHBIX PECyPCo8 U Ihhekmusnocmu cucmem 3auju mol
OKpydcaroueii cpeosvl. B amom unoexce codpanvl camvle nepeodossvle HAyuHble UCCE006AHUA C UMNAKM-haKkmopom &
amoi oonacmu. OOnaKo Hacmoauiee ucciedo8anue nOKA3vieaem, Ymo €20 NPAKMuUYecKoe NPUMeHeHue MoHcem dbimo
ozpanuueno y3kumu cneyuanucmamu ¢ 11 cmpanax. B smom uccnedoeanuu npeonazaemcsa Hoewlii uHOeKc. Imo
27100a71bHbBLI UHOEKC RONYAAPHOCHU IKoN02udeckux 3anpocos (GIPEQ). On noka3vigaem cOBOKYRHYIO 2100A/1bHYIO
HONYAAPHOCHb IKOIOZUHECKUX 3ANPOCOB 01 MUPA 8 UEIOM U 0718 KAXHCOOU CMPAHbL 8 O0MOEAbHOCHU (0M ROUCKOBBIX
cucmem, maxux kax Google). E2o maxiice modcHo ucnonvzosams 6 kauecmee oenamopa unoexca EPI ona ananusza
épeMmeHHbIX pAo0s. /[na 0annozo ucciedosanus anzopumm cozoanus unoexca GIPEQ nanucan Ha a3bike
npozpammuposanusa R. Konguoenyuanonocmo oannvix obecneuueaemcs 3a cuem UCRONb306AHUA NPOUEHMA OmM
adconomno20 MaKkcumanvnozo snauenus. Takoi nooxoo no3eonaem padbomams ¢ KOHGUOCHYUATLHBIMU OAHHBIMU.
Omo uccneoosanue pazoeneno Ha 3 wacmu. B Yacmu 1 oocysyncoaemcsn, nouemy EPI agnasemcsa naubonee nepeoosvim
uccne006anuem 01 OUeHKU yCmoiuueo20 UCnOIb306AHUA RPUPOOHBIX PECYPCO8 U Ihhekmuenocmu cucmem 3aujimol
OKpycarouenl cpeodsvl 01 Ka)3cooil cmpansl mupa. Bo emopoii wacmu oocyycoaromcesa neoocmamku unoexca EPI. K
HUM OMHOCAMCA. HEGOIMONCHOCHb AHAIU3A 6PEMEHHBIX PAOOE (MemOO OUEHKU UHOEKCA CYU{eCnEeeHHO MeHAemca
Kax#cowlil 200) u 3nauUmMenbHulil 00emM OMCYmCcmeyIouux OaHHbIX 8 CAMbIX OCHOGHBIX KOMNOHEHmMax unoekca. Imo
HOKA3aHO HA npuMepe OUEHKU Kauecmea 800HbIX U PblOHBIX pecypcos (U3 noumu noaymopa molcad KOMHOHEHMO8
unoexca EPI). Tpemuii nedocmamox - RORYIAAPHOCHDb IMO20 UHOEKCA CPedU HaceleHUA, KAK YCMAHO061eH0 8 OAHHOM
uccneooseanuu. B mpemveit wacmu uccneoosanus npeonazaemca Hoewvlii unoexc (GIPEQ) u ob6ocnosvieaemcs
Heobxo0umocms ezo npumenenus. Lllupokuit obuecmeennvlii cnpoc HA IKOAOUYECKUE RPOZPAMMBL OKA3bleaem
oaenieHue HA HOAUMUKOS. IMO OasneHue O0AHCHO CHMUMYIUPOSAMb UX K PA3GUMUI0 CUCHEMbl YCHOUYUBO20
UCROIb306AHUA NPUPOOHBIX PECYPCO8 U 3aujumosl OKpyycarouieii cpedvl. Bonpoc uccnedoeanusn: no kaxomy
ROKaA3amento MOMNCHO OUEHUMb NONYIAPHOCHb IKOI0ZUU U IKOJI02UUeCKUX npozpamm 6 mupe? /lononnumensvhulil
eéonpoc ucciedogeanusn: Kak Imo ouenums? OCHOBHAA 2uUnOmME3A COCHOUNL 6 HIOM, YO IMOM UHOUKAMOD
HOMEHUUANIbHO MOMCEen Oblmb UCHO1b308aAH 0171 OUeHKU 8PEMEHHBIX PAO08 C10xHcH020 EPI nymem oyenku oehnamopa
EPIL. Jlannoe uccneoosanue npeononazaem, umo oeaayus EPI 3a onpedenenuviii nepuoo - eOUHCHMEEHHbL
U3BECHHDBLIL CROCOO KOHMPOAUPOGAMb AHANU3 6PDEMEHHbIX psadoe unouxamopa EPIL Ocnoenoe npeononoicenue
cocmoum 6 mom, 4mo 3IMOMm UHOUKAMOP NOMEHUUAIbHO MOdMCem Oblmb UCNOIb306AH 0N OUEHKU Oa6l1eHUs
00uiecmeenn020 MHEHUA HA ROTTUMUKOG C Ue/IbI0 CHUMYTUPOSAHUA PA3PAOOMKU IKOSI0ZUHECKUX RPOZPAMM, KOMOopble
0yoym paccmampueamuca ¢ HOMOuLbio Hosee IhhexmuenvIx Kpumepues IK0J102UUeCcKoll pe3y1bmamueHoCHu.
Kntouesvle cnoga: paroHAIbHOE WCIIOIB30BAHHWE IMPHUPOJHBIX PECYPCOB; CHUCTEMBI 3alUTHl OKPYKAIOIIECH Cpebl;
['mobanpHBIH HHIIEKC TOMYISIPHOCTH dKOoIorHdecKknx 3ampocos, GIPEQ.

Introduction

The most popular in science “Environmental Performance Index” (EPI) is too narrowly specific. EPI might only be
popular in a limited number of countries, this research reveals. This index is designed to assess the sustainable use of natural
resources and the effectiveness of environmental protection systems. This index has collected the most advanced scientific
researches with an impact factor in this area. However, its actual application might be limited among narrow specialists in
11 countries, this research reveals.

This study proposes a new index. This is a global index of the popularity of environmental queries (GIPEQ). It shows
the cumulative global popularity of environmental queries for the world as a whole and for each country separately (from
the search engines like Google). It might also be applied as an EPI index deflator for the time series analysis. The algorithm
for creating the GIPEQ index is written in the R programming language for this study. Data privacy is ensured by using a
percentage of the absolute maximum value. This approach allows working with confidential data.

This study is divided into 3 parts. Part 1 discusses why the EPI is the most advanced study for assessing the
sustainable use of natural resources and the effectiveness of environmental protection systems for every country in the
world. The second part discusses the shortcomings of the EPI index. They include the impossibility of analyzing time series
(the method for assessing the index changes significantly every year) and a significant amount of missing data in the most
basic components of the index. This is shown by using the example of assessing the quality of water and fish resources (out
of almost one and a half thousand components of the EPI index). The third drawback is the popularity of this index among
the public, this research suggests.
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A new index (GIPEQ) is proposed and the necessity of its application is justified in the third part of this research.
Widespread public demand for environmental programs creates pressure for politicians. This pressure should stimulate
them to develop a system of sustainable use of natural resources and environmental protection.

The research question: what indicator could estimate the popularity of ecology and environmental programs in the
world? The additional research question is how to estimate it? The main hypothesis is that this indicator could potentially
be used for estimating the time series of the complex EPI by estimating the EPI deflator. Deflating the EPI from a specific
period is the only known way to control for the time-series analysis for the EPI indicator, this research suggests.

The main assumption is that this indicator could potentially be used for estimating the pressure of the public opinion
to policymakers for stimulating the development of ecological programs that will be seen through the better environmental
performance criteria.

Review of sources

The first works devoted to the analysis based on the macroeconomic data dates back to 1941 (S. Kuznets, 1941; S.
S. Kuznets, 1941; Smith, 1942). Any basic decisions related to the macroeconomic are based on the macroeconomic data
analysis since that time. At the same time, such analysis does not involve any environmental indicators connected with the
environmental protection systems or sustainable use of national natural resources.

The classical approach for the analysis of the development of regions and nations omits the environmental basis and
depletion of natural resources. In particular, the most important indicators of regional and national development are related
to the GDP GRP or GNI PC; these indicators do not pay significant attention to the environmental factors. Some firms
could decrease their costs by saving on environmental technologies and methods. Thus, they transfer these costs to the local,
regional, and national governments and society as a whole. Some countries cannot afford to deal with those externalities
properly. The accent on economic growth and regional development (in terms of the indicators) could leave the
environmental problems without proper attention. Fish stocks, biodiversity, forests, oil, gas resources, ores, - they should
also be taken into account. This could create a bias where countries look richer than they are in reality (Atkinson et al.,
1997). Some rich countries could actually have almost no resources. Some poorer countries could avoid spending on
removing externalities. The true indicator of national and regional development should be capable to consider the growth
of income considering the endless number of future periods. This should grant generating the same or even greater amounts
of income in the infinite number of future periods (Hicks, 1959). The core of this problem is sustainable capital utilization.
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Fig. 1. Correlation of the GDP/GRP/GNI (PC) and social welfare in the national
and regional economies within the environmental economic theory framework®

This concept is a continuation of the lexicographic theory. GDP/GRP/GNI measure progress by the market
commodities (like blocks of flats, cars, water supply system, holidays at exotic places, highways). Nevertheless, in reality,
this could be not the measures of progress but the substitutes of the real variable. The real variable could be something

! Source: own elaboration to show the place of the GDP/GRP/GNI.
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related to space, comfort, direct access to nature, pure water. The commodities that the market offers are only substitutes
for the actual needs of people. People do not need the endless quantities of the commaodities that the market could potentially
offer to increase the GDP/GRP/GNI per capita to the maximum value. People only need to fulfill their real needs?.
Improving and increasing the quantity and quality of commodities at the market can only increase social welfare partially
up to some threshold (Helliwell, 2003), as mentioned in the lexicographic theory part (Max-Neef, 1995). In addition to this,
the extra production of commaodities that increases GDP and similar indicators can lead to the depletion of natural resources
and environmental externalities (Day, 1971; Encarnacion, 1964; Georgescu-Roegen, 1954; Tversky, 1972). Any progress
should be regarded from the perspective of sustainability in an infinite number of future periods (Gerlagh, Dellink, Hofkes,
& Verbruggen, 2002; Hofkes, Gerlagh, & Linderhof, 2011; Lopez & Mitra, 2000). Thus, some regions that just quickly
exploit their natural resources and produce more nowadays might just look richer than they are in reality (Weitzman &
Lofgren, 1997). In opposite to this, some regions that may look poorer nowadays might be richer® in reality due to the fact
that they preserved their sustainable environment and quality of the land for long prospects (Brekke, Howarth, & Nyborg,
2003; Daniel & Ehrlich, 1990; Gilland, Daly, & Cobb, 1990).

One of the most comprehensive studies on environmental analysis in economics is the Yale University EPI Index
(YYale University, 2021). This index is in the process of formation and improvement now. This means that every year the
methodology for accounting for the main components of this index changes significantly (Conrad & Cassar, 2019;
Wendling, Emerson, de Sherbinin, & Esty, 2020). Thus, this index is not suitable for time series analysis. It is suitable for
analyzing the state of ecology of different countries in comparison in each specific period. At the same time, there is no
way to trace the dynamics of changes. The annual change in the methodology makes the data not comparable.

Fig. 2. Cumulative Environmental Performance Index of the countries of the world
(0 - minimum, 100 - maximum), 2019*

It can be seen that Russia is in the middle, in terms of environmental standards in 2019. Countries with the highest
level of development of ecological technologies and environmental preservation are highlighted in red. Orange color is used
for countries that are doing average with the above indicators. Countries that have colossal systemic problems (from an
environmental point of view) are marked in yellow. Countries for which we could not find data are highlighted in white.
Thus, it can be seen that the countries that can maintain the ecology at a sufficiently high level are relatively small in terms
of the total area of the territory on the globe. In addition, countries that cannot maintain their ecology occupy a large territory
of the globe in terms of their total area. Therefore, even the successes of small and some large states in ecology cannot be

2 For example, some researchers (Fonte, 2013) suggest that people might even gather in groups to pucrhase commodities directly from
producers for environmental and utility issues to fulfill their real needs.
% This research speaks about the regions, not individuals, because it might be true that physical environmental factors can be
insignificantly correlated with the life expectancy [a proxy for the quality of life] (Chetty et al., 2016). At the same time, this concept
might be arguable, because environmental quality can be an important factor of the quality of life (Arrow et al., 2004; Batabyal &
Dasgupta, 2002; Dasgupta & Mailer, 2000).
4 Compiled by the author in the programming language R. Data - Yale University (Yale University, 2021).
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considered absolute, insofar as most of the territory of the globe is governed by standards that contradict the basic ecological
principles.

The Extended Environmental Index (EPI°) database includes 241 countries and 1417 indicators. These indicators are
reduced to a single indicator (ecological index, EPI) which is shown in Figure 2. Nevertheless, the components of the
ecological index are (most often) not comparable from the perspective of the time series analysis. As an example, two
components of the ecological index are given below: the availability of water resources and the availability of fish resources.
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Fig. 3. % of the availability of water resources of the countries of the world
(0 - minimum, 100 - maximum), 2019°

Despite the high standards of water purification, the Russian Federation has a low rating in terms of water availability
and purity. The infrastructure in the Russian Federation is of rather low quality, and tap water cannot be drunk without
boiling. There are many chemical elements and pollutants in water. Enterprises can discharge their waste into water bodies.
Thus, the availability of water resources in the Russian Federation is below average.

The quality of ecology is connected with water. One of the interrelated variables is the indicator of fish resources.
Fish is an important nutrient and an important indicator of the state of the ecology of water bodies. The volume of fish
resources decreases with a large discharge of waste into water bodies. In addition, some countries might lack a large number
of natural reservoirs. The data are shown in Figure 4.

5 Better known as Cumulative Environmental Performance Index, or EPI.
& Compiled by the author in the programming language R. Data - Yale University (Yale University, 2021). The environmental
researches are interrelated. For example, quality of the basic resources (like water) can influence the overall economic development
(Gibbs, 2005) and eco-tourism (Gabe, 2017).
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Fig. 4. % of the availability of fish resources of the countries of the world (0 - minimum, 100 - maximum), 20197

Fish is not found only in the department stores, water is not only in distilled bottles, - everything is interconnected in
the general ecosystem of the globe. Population growth only exacerbates the problem of ensuring sustainable use of national
natural resources (Hayek & Bartley, 111, 2013). Unfortunately, the countries with the most populations are not yet able to
cope with the environmental and other problems of their environmental protection systems on their own. They need the
help of the entire world community. Only under such conditions can we achieve sustainable use of national natural resources
in each country, while it is important to understand that it is impossible to achieve high environmental standards in a single
country alone.

Problems and Methodology

As discussed in the previous section, the expanded environmental index (EPI) consists of 241 countries and 1417
indicators, from which the aggregate EPI index is derived. At the same time, much data is missing. This is shown in figure
five for the variables discussed in this paper. The indices of water and fish resources are taken. These indices are important
components of the EPI calculation.
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Fig. 5. % of missing data in some components of the EPI index, 2019
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" Compiled by the author in the programming language R. Data - Yale University (Yale University, 2021).
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The author has created special code in the R programming language that displays missing data in databases, for
example, in EPI. The R package is named "alexandershemetev" (Shemetev, 2020). The "alex_na_plot" function creates a
graph as in fig. 58, which is displayed in green for years and indicators for which most of the available data is available.
Indicators for which approximately half of the data is available are shown in yellow. Indicators for which about 25% of the
data are available are shown in red. Gray is typical for data for which we have 0 to 10% of the data available.

Missing data might be the reason for incorrect EPI calculations. The Environmental Performance Index (EPI) is the
main index itself. The “Water Res. Index” is one of the constituent components of the EPI index. The availability of fish
resources (Fish_res_Index) is related to the state of water resources (fish lives in water). That is, the deeper the researcher
delves into the data (on the basis of which the final EPI is compiled), the fewer data will be available for assessment. This
can serve as a rather serious barrier to the wider application of the named index.

Another important feature of the EPI index is the incomparability of time series. The change in methodology every
year makes it impossible to conduct a qualitative analysis of time series. As a result, the researcher cannot say whether the
situation in a particular country is improving or deteriorating related to environmental indicators. If, for example, the goal
is to assess the sustainable use of natural resources, then, this can only be done for one time period, based on the largest
environmental study for the economy. At the same time, it is impossible to say qualitatively whether the situation is
improving or worsening in the country over time (according to this criterion). As a result, it is impossible to say how much
the system of environmental protection in the country is changing. Consequently, it is impossible to talk about the economic
efficiency of these two systems over time.

Other researches (in the field of sustainable use of natural resources and environmental protection systems) are
significantly less complex than the EPI. As a rule, they are devoted to some parts of these systems. EPI tried to combine
various impact-studies into a single indicator. But the drawback of all studies is either the impossibility of using this data
for time series analysis, or the estimation is too narrow.

This study suggests a different method. This method uses unloading from search engines. The most popular global
search engine today is Google. More and more users are switching to mobile devices. The operating system from Google
is one of the most popular. This system has in-built search programs from Google. Google also has versions of browsers
for personal computers and other devices. This study suggests that Google is the most important global provider of trend
data. Thus, the researcher is able to obtain proxy variables and latent variables for further analysis of the sustainable use of
natural resources and environmental protection systems.

An algorithm for extracting global data for various categories of search queries has been prepared (as a part of this
study). The algorithm transforms the data into a matrix that includes the countries and interests at the given dates (usually:
from January 1, 2004, to the present).

Particular attention is paid to data privacy when using Google search queries. The researcher would like to get the
data down to each specific request in as much detail as possible. At the same time, such data will be minimally confidential.
The proposed algorithm uses the percentage of the maximum for all periods for all countries to obtain completely
confidential data. This approach makes the data completely confidential. Thus, the algorithm initially operates only with
confidential data of the percentage ratio of the absolute maximum for each country and for each period. The absolute
maximum is one for each output from the search engine.

In addition, several modifications of the code are made in the R programming language, which allows performing
other operations with this data. For example, these codes allow the creation of different charts of the interests of the
population of different countries at different time periods, regarding requests for sustainable use of natural resources and
environmental protection systems. Any researcher can get a proxy for time series analysis based on this output.

Thus, the study provides a tool for obtaining data on the development of interest in the sustainable use of natural
resources and environmental protection systems. The higher the public interest in these topics, the more demand the public
creates for policymakers. The increased demand creates additional incentives for political decisions in favor of improving
environmental protection systems. That is, high public demand for environmental problems compels politicians to improve
systems for environmental protection and sustainable use of natural resources. A weakening of public demand for this
improvement can reduce the pressure on politicians and, thus, stop positive changes in these systems.

The Main Results and Discussion

The methodology part explains why the EPI cannot be used for time series analysis (annual methodology changes).
Moreover, the missing data for calculating the components of this index is also a barrier.

This study proposes a new approach. It uses unloading from search engines (mainly from Google). These unloadings
allow seeing changes in public interest in environmental issues at different levels. This study suggests that trends in public
inquiry can be used as latent and proxy variables in the analysis.

8 The ,,ts_id” parameter (as factor) is set to the income groups.
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To ensure data confidentiality, the absolute maximum for the entire search history is used for each individual country.
It is impossible to obtain the confidential data of individual users with this approach. At the same time, the overall indicator
remains stable and accurately reflects all trends.

The most popular environmental indicator is the Environmental Performance Index (EPI). The peak of its popularity
fell on the moments of its creation. This indicator has no stable popularity. Moreover, during certain periods of history,
interest in this indicator dropped to O requests worldwide per month. That is, the general public might not often use
professional indicators to assess the sustainable use of natural resources and environmental protection systems. The use of
various abbreviations of the index name is also taken into account in the analysis.
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Fig. 6. The global requests on the Environmental Performance Index (EPI), % of the maximum historical value
(Jan-2004 — Feb-2021)

Figure 6 is made in this research in the programming language called R by obtaining the S3-type data’ from Google search

and transforming it to a common data frame (type of R-specific data formats). The seasonality of the search pattern data is
verified by a special R algorithm designed for this research®® (figure 7).
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Fig. 7. The seasonality of global requests on the Environmental Performance Index (EPI),
% of the maximum historical value (Jan-2004 — Feb-2021)

® Object-oriented data type in R.
101t converts the data to a Java-driven seasonal trends’ plot (made in R programming language for this research).
124



Hay4unbiit ;xypHass HUY UTMO. Cepus «JKOHOMHUKA U JKOJIOTUYECKUN MEHEPKMEHT» Ne 3,2021

Scientific journal NRU ITMO. Series «Economics and Environmental Management» No 3,2021
L _____________________________________________

It can be seen that the pattern in Fig. 6 cannot be explained by the simple seasonal fluctuations shown in Fig. 7. The
seventh chart does not show any significant seasonal fluctuations, except for the frequent decline in interest at the end of a
year.

Fig. 8. The popularity of EPI at the internet (mean monthly % from absolute maximum value, 0-100%)
VS EPI Values (scores: 0 - 100), by January 1, 2020

Fig. 8 is created for this research in programming language R. The 1SO-3 country codes are represented for all
countries with the non-zero popularity of the EPI-index (extra-small values [below 0.0001] are ignored). The main
popularity of the index falls on 11 countries. Nine of these countries are among the countries with the highest index value.
The most popular in science Advanced Environmental Index (EPI) is too narrowly specific. EPI is only popular in a limited
number of countries. This index was created to assess the sustainable use of natural resources and the effectiveness of
environmental protection systems. However, its actual use is limited among narrow specialists in 11 countries.

This study proposes a new index. This is a global index of the popularity of environmental queries (GIPEQ). It shows
the cumulative global popularity of environmental queries for the world as a whole and for each country separately (from
the search engines like Google). The algorithm for creating this index is written in the R programming language for this
study.

Data privacy is ensured by using a percentage of the maximum. This approach allows working with guaranteed
confidential data.

125



Hay4unbiit ;xypHass HUY UTMO. Cepus «JKOHOMHUKA U JKOJIOTUYECKUN MEHEPKMEHT» Ne 3,2021
Scientific journal NRU ITMO. Series «Economics and Environmental Management» No 3,2021

Fig. 9. The estimation of the GIPEQ index through the global popularity of ecology and environment
(in % of the absolute maximum value) in search engines (mainly, Google; all requests categorized
as “Ecology and Environment”), Jan-1-2004 — Feb-1-2021

The popularity of ecology and environmental protection queries is parabolic (convex). The peak of popularity is
2004, after which the popularity of ecology and environmental protection requests declined until 2014. The average
popularity of queries has been growing after 2014.

At the same time, it is important to take into account the seasonal patterns of popularity change for ecology and
environmental protection requests. Popularity peaks in April each year. The second pike occurs in the fall of each year. The
least popularity of ecology and environmental protection falls in the summer period, as well as in December and January.
This pattern is described in more detail in Figure 10, which is compiled in the R language for this study.

Seasonal plot: GIPEQ index through the global popadarity of ecology and eswironment (in % of the absolute maximum value)

MOoONOEON A J
5 6 6 © =@ a

Fig. 10. The seasonal pattern in the estimation of the GIPEQ index through the global popularity of ecology
and environment (in % of the absolute maximum value) in search engines (mainly, Google; all requests categorized
as “Ecology and Environment”), Jan-1-2004 — Feb-1-2021
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The most popular language is English for finding information on ecology and environmental protection. The top 19
most popular environmental queries are made in the English language. These discoveries allow for the correct prioritization

of the language in which information on sustainable resource use and environmental protection systems should be
disseminated.

Table 1

The suggested global EPI deflator from CIPEQ 1 annual changes

Year GIPEQ 1 Global EPI Deflator
(2019 is 100%)

2016 74,53 87,56

2017 75,26 88,42

2018 79,09 92,92

2019 85,11 100

2020 82,98 97,49

2021 84 98,69

Table 1 is developed for this study. It is currently the only methodology for transforming EPI data for time series
analysis. Increasing public pressure for environmental projects encourages policymakers to improve their ecological
performance (which improves the EPI scores).

Conclusion

The first works devoted to the analysis based on the macroeconomic data dates back to 1941 (S. Kuznets, 1941; S.
S. Kuznets, 1941; Smith, 1942); these researches paid insignificant to none attention to the environmental performance
indicators when estimating the economic successes of different countries.

One of the first works devoted to the ecological standards in economy suggested that the national economy should
generate same or even greater amounts of income in the infinite number of future periods (Hicks, 1959). This method
suggests the time series analysis which is impossible to be performed on a complex level up to until now; even the most
complex environmental performance index (EPI that combines most impact-researches on this issue) is not suitable for the
time-series analysis (Conrad & Cassar, 2019; Mbiriri et al., 2017; Wendling et al., 2020; Yale University, 2021).

The research question: what indicator could estimate the popularity of ecology and environmental programs in the
world? The global index of the popularity of environmental queries (GIPEQ) is designed to answer the research question.

The additional research question is how to estimate it? A special algorithm to reprocess the search queries from the
most popular search engines (mostly Google) is designed to reply to this question. This algorithm estimates the average
change from the maximum popularity of the queries related to the ecology and environment.

The main hypothesis is that this indicator could potentially be used for estimating the time series of the complex EPI
by estimating the EPI deflator. Deflating the EPI from a specific period is the only known way to control for the time-series
analysis for the EPI indicator.
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