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Abstract

Air pollution affects many people in developed and developing countries worldwide. It is costing around 2% and 5% of
GDP (gross domestic product) in developed and developing countries, respectively. The air qualities have been dete-
riorating day by day and now the situation has become worst. An increase in air pollution will worsen the environment
and human health status. Hence, there is an urgent need for air pollution control. Air pollution can be controlled by
reducing the emission of air pollutants from industrial and domestic sources through source emission control decrease
in fuel combustion, modifying technology, and growing plants. This is the ripe time to take some bold steps in controlling
the menace of air pollution. The scientific bodies, NGOs, researchers, and policymakers have made several efforts but
pollution levels are increasing everywhere. The UNEP (The United Nations Environment Program), IPCC (The Intergov-
ernmental Panel on Climate Change), etc., have prepared several reports and organize every year COPs (Conference of
Parties) meeting but all have gone in vain as the main culprit feedback has not been taken into the consideration. So, a
sincere effort is required to fight the effects of climate change. This paper presents a case study of the Agra region over
the Indo-Gangetic basin. The air quality of different sites in Agra has been evaluated, and a survey has been conducted
to get the public opinion on air pollution, causes, impacts, and solutions. 75% of respondents were aware of the poor
air quality of Agra, however, the percentage of respondent who was unaware is not small. It is a matter of concern. 85%
of respondents think that poor education and unawareness are the major cause of air pollution. They suggested educa-
tion, value-based education to improve air quality. Based on these outcomes, it has been concluded that nature-based
solutions for air pollution control can be achieved by making people environmentally conscious through value-based
education.
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1 Introduction the atmosphere. Gases and particles get emitted in the

atmosphere from natural and anthropogenic activities

Air pollution, global warming, and climate change have
become a big issue all over the world as it affects the
entire ecosystem and human health. Air pollution causes
climate crisis and biodiversity crises and posed threats to
the survival of human beings [1-3]. It is mainly due to an
increase in emissions of polluting gases and particles in

viz. residential cooking, vehicles, industries, construction,
and deforestation [4-7]. About half of the urban popula-
tion being monitored is exposed to air pollution that is at
least 2.5 times higher than the levels with WHO air quality
guidelines. Worldwide, the most widely monitored air pol-
lutants are PM, NO,, SO,, CO, and O;. They are also called
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criteria pollutants as they are the most common indica-
tors of air quality. In India, CPCB (Central Pollution Control
Board) classifies cities as critically polluted if the levels of
criteria pollutants are more than 1.5 times the standards.
New Delhi, Beijing, Agra, Shanghai, and Mumbai are the
most polluted cities in the world [7, 8]. The PM, ; levels of
these cities have risen exponentially. It has also crossed the
National and International standards (World Health Organ-
ization, US Environmental Protection Agency (USEPA),
European Protection Air Quality (EUPAQ), China, National
Ambient Air Quality Standards (NAAQS), India) (Fig. 1).
Various governmental organizations and international
bodies have proved that air pollution is a major risk to the
environment, quality of life, and health of the popula-
tion [9]. Every year, approximately 6.5 million people die
prematurely from illness caused by outdoor air pollution
worldwide and premature deaths will rise 90% by 2040
in developing countries [7]. In the past decades, a con-
siderable magnitude of air pollution pulls up the number
of people suffering from respiratory disease and many
times leading to deaths or serious health hazards [8, 91.
Air quality standards are set by most countries to protect
the public health of their citizens [10-12]. In 2018, the
WHO (World Health Organization) compiled a list of top
500 cities by PM, ; annual mean concentration across the
world. Kanpur had the worst air quality in the world in that
list, surprisingly nine other cities of India figured among
the top 20 cities of the world viz. Faridabad, Gaya, Vara-
nasi, Patna, Delhi, Lucknow, Agra, Gurgaon, and Muzaf-
farpur (Fig. 1). As per WHO global ambient air quality

Concentration (pg m3)

Kanpur
Faridabad
Varanasi
Patna
Delhi
Lucknow
Cameroon

India India India India India India India Bamenda India

Gurgaon

India

update 2018, only 3% of cities in low- and middle-income
countries with more than 100,000 inhabitants and 51%
in high-income countries out of 4300 cities of 108 coun-
tries included in the WHO database complies with WHO
air quality guidelines [8].

The air pollution problem was formally recognized in
the 1972 United Nations Declaration on the Human Envi-
ronment and The United Nations Framework Convention
on Climate Change (UNFCCC) Conference (COP) 2011,
held in Durban, South Africa. COP 2011 had representa-
tives from 194 countries coming together with their pro-
gress plans, to finance environment-saving effort through
Green Climate Fund. These types of concrete efforts need
to be taken continuously and frequently as no single effort
can be a panacea to this old sore. A problem of this scale,
where causes and its effects are much diverse, it becomes
very important to start once again from the basics and
basics lies in education and awareness [13, 14]. Various
studies have been focused on the risk assessment, percep-
tion of social factors, awareness among people about air
pollution [15-20]. Improving awareness about sustainabil-
ity involves issues like the impact of anthropogenic activi-
ties on human health, earth system, control of greenhouse
gases, energy consumption patterns, pollution, and trans-
port [21]. Living sustainability depends on a duty to seek
harmony with other people and with nature. Recently, in
the year 2015, UNFCCC (United Nations Climate Change
Framework Convention), COP 21 was held in Paris, where
several countries globally debated and came to a conclu-
sion to set a limit of average global temperature increase
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Fig.1 The level of PM,. over 20 most polluted cities in the world (standard value of WHO (10 pg m=3); USEPA (12 ug m~3); EUPAQ

(15 ug m™3); China (35 ug m™); India (40 ug m=3)). Source: WHO 2018
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to 1.5 °C. It directs countries to cut their carbon emission
excessively. It can be materialized if people are directly
involved in this step along with the industries. The aim of
holding the increase in global average temperature below
2 °Cor 1.5 °C would be a herculean task to achieve with
current trends of trajectories of global greenhouse gas
emissions. The existing trends are only pointing towards
more deteriorating conditions as the emission graph is
continuously tracked its known trend [21-25]. Postpone-
ment of implementation of much-needed changes will
only hamper the revival chances through mitigation meas-
ures. It is very important to assess, re-plan, re-strategies,
and re-prioritize our needs and paths to achieve develop-
ment keeping the climatic conditions in the loop [26-28].
In this context, public opinion may be very important and
eye-opening. In India, Agra is one of the most polluted
cities and at the same time, it is a world-famous tourist
destination. Hence, a survey-based study was conducted
over the Agra region in India to get a glimpse of thought
perceptions of the common public towards regional and
global problems like air pollution, its causes, impacts, and
solutions.

2 Material and methods
2.1 Site characteristics

Agra, situated at 27.17° N, 78.01° E over the Indo-Gangetic
basin is presently among the most polluted cities in the
country. The population of Agra is 15,85,704 as per the
census of 2011 and the 30th most populated district in
Uttar Pradesh in India. The urban agglomeration of Agra
has a population of 1,760,285. Males constitute 53% of the
population and females 47%. Agra is famous worldwide as
it hosts the ‘Taj Mahal;, which is one of the seven wonders
of the world, and other historical monuments. The poorly
maintained roads, traffic congestion, wood and cow dung
cakes burning for cooking, coal, petrol, and diesel combus-
tion, and vehicular emissions in Agra have resulted in the
city having a high pollution level. Agra is one of the most
polluted cities in India. Therefore, it was an apt choice to
do such type of study.

2.2 Survey

In this study, the data have been collected in the form of a
survey. A questionnaire was developed (Fig. 2), served to
the local community, and information was collected from
various departments, colleges, and schools of Agra as well
as local people. The response can be a real representation
of the opinion of the common people towards such global
challenges of air pollution. This also enables us to develop

an understanding regarding people’s limited knowledge
about environmental issues and shortcomings of the
existing education system. The survey reported the edu-
cational approaches used in air quality research commu-
nities, both nationally and internationally. There are many
factors which make an impact on individuals and com-
munity related to environmental concern, and there are
various ways that people can learn about environmental
issues and how to address them. Out of the total persons
who took part in the survey, 20% of the respondents were
females and 80% were male (Fig. 3). 50% were living in
urban areas, 40% were from rural areas, whereas 10% were
from suburban areas. 6% of the survey takers were in the
age group of above 40 years, 56% were in the age group
of 10-20 years, whereas 38% were in the age group of
21-40 years. The questionnaire survey has been designed
in a very simple manner which is easily understandable
for the local community in Agra. The questionnaire of sur-
vey data was collected by the researcher by offline mode.
Before the statistical analysis, screening of survey data has
been done and the responses were cross-checked.

2.3 Statistical analysis

Statistical analysis was employed on the datasets using
SPSS. The nonparametric method was used for the deter-
mination of the statistical significance of the collected sur-
vey data. The t test has been used to assess the relation-
ship between two categories of variables amongst gender,
area, and age. The significant level was set at p <0.05.

3 Result and discussion
3.1 Key findings of the survey

The feedback based on the survey conducted in Agra is
very much fact-finding and presented in Figs. 4 and 5.
There were 20 questions which have been asked to the
respondent in the questionnaire regarding various issues
related to air pollution, and their response statistics were
plotted. The feedback of the respondent has been cat-
egorized into three major categories; gender, area, and
age-wise. The views on the ways societies come to know
about air pollution problems may reveal values, beliefs,
and varieties of “truths” underpinning how problems are
identified and approached. 91% of the total respondents
(72% male and 19% female) (Figs. 4 (1) and 5 (1)) believe
that air quality has deteriorated in the last few years. In
(Figs. 4(2) and 5 (2)), 95% of total respondents in which
75% male and 20% female accepted that air pollution
harms humanity. Air pollution is a serious problem, 75%
of the total respondents (65% male and 10% female) know
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Questionnaires-2015
(Topic: Role of value based education in air pollution control)

Name: Age: Gender: M/F

Profession: Area: Urban/Sub-urban/Rural

1 Has air quality deteniorated since last few years? 1 T TY-TOTaET e {e uwt | 9 5Y 87
(a) Yes (b) No (c) Not aware (a) 81 (b) =8t (c) e =nft

2 Are you aware of the adverse effects of air pollution on 2 T Y TTY-FEEUT W OFAN U TG JpTATE W e g7
humanity? (a) =t (b) =& :
(a) Yes (b) No 3 aATG—AFHUT FTHET W W e wwiie wY e 87

3 To what extent air pollution is affecting you? (a) 3;" a 3’"";";‘:);‘73“' SEETRSPRSE Y. (c)faTme &
(a) Very much  (b) A little  (c) Not at all % '”?;m?“" 4 Babidsde W’" 5 67

4 In what way are you being affected by air pollution? (a VS B .

(a) Breathlessness, (b) Feeling depression
(<) Irritation to eyes/nose/throat

s Do you know that air pollution in Agra is higher than some
other bigger cities?
(n) Yes (b) No
6 Which fuel do you use for cooking food?
(a) Kerosene (b) Coal (c) LPG
(d) Induction stove (e) dung cake/fire wood
7 Do you agree to

(a) Polluting companies should be imposed fine even if some
jobs are put to risk. (Y/N)

(b) Traffic policies for checking emission from vehicles must
be made more effective. (Y/N)

(c) Cinzens should come forward for the safety of their
environment. (Y/N)

8 Whether the ultimate solution to the problem of global
warming and climate change is to make the people aware
about its causes, consequences. culprits and control of energy
consumption through education.

(a) Yes (b) No

9 In this context, do you think environmental education may be
an important means for society to meet the increased need for
improving public understanding of environmental issues?

(a) Yes (b) No
10. Do you know about AQI (Air Quality Index)?
(a) Yes (b) No
11 Do you know that the main cause of air pollution is excess
consumption of energy?
(a) Yes (b) No

12. From where do you get information about air pollution?
(a) Television (b) Newspaper (c) Radio

13 Do you agree that the environmental protection is a moral
responsibility of all citizens?
(a) Yes (b) No

14 Do you agree to bring changes in habits of daily life to
minimize Energy Wastage?
(a) Yes (b) No

15 Do you agree that some citizens for their self-interest and for
their profits ignore their moral responsibility of environment
protection and play significant role to cause air pollution?
(a) Yes (b) No

16. Do you agree that negligence of our moral responsibilityto
protect the environment signifies our unconsciousness towards
the human values?
(a) Yes (b) No

17 Do you agree that it is possible to minimize the problem of air
pollution by developing consciousness towards human values
in the citizens?
(a) Yes (b) No

18. Do you agree that student life is the period to lay foundation of
intellectual and conscious citizens?
(a) Yes (b) No

19. Do vou agree that the wvalues for consciousness towards
environmental awareness can be developed among the
students by imparting them value based education?
(a) Yes (b) No

20 Do you agree that value based education must be imparted to
the students from school level to university level for protection
of environment by minimizing the air pollution?
(a) Yes (b) No

21 Give your opinion to control the effect of air pollution, global
warming and climate change by value based education.

This information will be used for Research and Teaching purposes.

Fig.2 Questionnaire of survey

and understand the extent to which it can damage their
life but 22% of respondents were in the opinion that air
pollution will affect little while 3% are ignorant, which is
a very large number (Figs. 4 (3) and 5 (3)). This is worri-
some. They know the health hazards of air pollution and
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(b) wifaerér=ren "HEHH B
(c) o, =T, a1 @1 wEET
S, T AT U R 30T A aig-wgevr WY o o¥ It aft e #

e 87
(a) BT (b) =%t
3 WY WA wwT @ A fvw #E @ gue wmva 87
(a) Horia= (b) =ra=m (c) a1 W oft
(d)ys=fara = (e)ymras & T/ TwmsH

7 aar T wEs 8§ fr—
(a) WgHuT HETAEn HEAET B, T AT B I @ AT
T WY § TEeTs? M, anides wu | zfoea Sy e e (st / e
(b)ars=T | EraTEl IEAWS BT AH By IRTAT i wnenage wfow
srarrEETR aErdy oy (8t /D
() ATt W s gafover o [esT By AT e e (et / e

8 aur T W fimn @ of aftow Swfwvor our orerarg ofiods o
WER W WRUL 9 oW gweE T =i ST owen 9w @ WU 9y
oo & By OreTEE WY T WHE! W1 U formw w5uers £
(a) =t (b) =#

9 TH wWEH H aur oM oW A § f guireer wa 5wt % nfa orven ah
WER W Awtag e @ agdl MIRAS T @ WRAOY  Oumeei- R
HETH & AT Uw Suvgvi WRrH \Wigd 5 \aan 87
(a) 81 (b) =¥t

10. T AT9 UOY IO d sHIaw @ ary # ones #
(a) 7 (b) =¥
1 F A WS B Urg-mguur @ gUa SRUTET @ weafoes e

&7
(a) &t (b) =t

12 Y-AFU W AT W FEAAR 9 FET F UTE w87
(a) ZEhfaors (b) TETa—T= (c) femy

13 T AT WEWd 8 5 quieer Weaer | Arivet @ Afte afaea § 7
(a) sH(b) =t

14. T o uA A fRmwnt § oftods s@eodt o amw W m @
fore wEwa & 7
(a) st (b) =t

15 T A9 wEET 8 5 BN AT § § |Uw R gee W @ gff v
ATy AE [ e By wufaver wwewr @ aoeh Afaw forstarh oy
HFA FHY UG-FFAT & HETAYel Hew @ giEe e g 7
(a) =t (b) =¥

16 T WTH WEWA B guimeer weswn @ Afae fovearst @t areaef
WAL /AT gEAl ® Wi gETH Wageasen w1 ufieas 8 7

(a) B (b) =71

17 T AT WERA B & ArieT # wredm geat @ wiE waaaeieen Sseae
W ATY—FEEOT W WEEAT W wH frar on wwen & 7

(a) =1 (b) =1

18.  FOT W wWEwa € wfdw @ agw ud et @ afy whaeehm amiet
= fAwior &g <o 3 @ BT eE-oiaE ¥ wdene weas?
(a) =1 (b) =1

19 T AW WERG € F BT ¥ unimeer @ Wi ArTeear B qTaeas
et wr frwTs, 998 r—smenfry fen wEry oY oo W 8 7
(a) = (b) =¥t

20 T A WERD B fF ar-"guuT w1 @W w9, e HeeeT g favmes

W W O@e fAvaflrmam W o $ W BTl @1 §ra—sinntre fEe
WATH WY TTAT H®EY 7

(a) st (b) 7TET

21. HEU—3 foren BT arg-wguOLAfraw Sofevor wen overarg afvads
T WA W WH HIA & 1Y WY W9 GEE T

Investigator: Ranjit Kumar, M.Sc.. Ph.D.

73% of respondents blame air pollution for irritation in
the eyes, nose, and throat, breathlessness is marked by
22%, and 5% think that depression may be also due to air
pollution (Figs. 4 (4) and 5 (4)). 45% of the total respond-
ents (35% male and 10% female) stated that the pollution
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Fig.3 Percentages of the
respondent a area, b gender Gender
and c age ratio
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M Urban
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Age

6%
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H 10-20 year
i 21-40 year

Fig. 4 A statistical response of total respondent to questions of the survey

level in Agra is cleaner than other big cities and the other
55% say it is worse (Figs. 4 (5) and 5 (5)). Cooking fuel is
found to be one of the major causes of air pollution as
93% of respondents were dependent on LPG (liquefied

petroleum gas) as a mode of cooking while the rest of the
respondent relies on kerosene, coal, and wood (Figs. 4
(6) and 5 (6)). People were in a clear opinion that pollut-
ing companies should be fined heavily to cut down air
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Fig. 5 Response to the questions of questionnaire

pollution even it may put some jobs at risk. They believe
that citizens should now take the initiative in their hands
for clean air and a safe environment and ask authorities
to take actions judiciously. 92% of the total respondents
(73% male and 19% male) were of the view that the ulti-
mate solution to this glaring situation of global warming
and climate change can be tackled by making common
masses aware of causes, consequences, and culprits of air
pollution (Figs. 4(8) and 5 (8)). Environmental education
may be an important means and 95% of respondents in
which 84% male and 11% female feel it may improve pub-
lic understanding of environmental issues (Figs. 4 (9) and
5(9)). 91% respondents know the air quality index (AQI)
(Figs. 4 (10) and 5 (10)). The excess use of energy causes
air pollution, 84% of the total respondents (66% male and
18% female) are aware that air pollution is due to exces-
sive use of energy, while 16%, which is not a small number,
are unaware (Figs.4 (11) and 5 (11)). The biggest source of
knowledge regarding the air pollution and environment
is print media, although digital media have surpassed all
records of visual advertisement as 73% say newspapers
are their main source on environmental issues whereas
only 26% say it is a television (Figs. 4 (12) and 5 (12)). In
the response to the question of the moral responsibility to
minimize air pollution, 98% of the total respondents (81%
male and 17% female) feel that air pollution control is our
moral responsibility and believe that the negligence of our
moral responsibility is doing more harm to the environ-
ment than any other thing (Figs. 4 (13) and 5 (13)). 98% of
respondents in which 82% male and 14% female were in
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view that bringing certain changes in daily habits of life
may minimize the energy consumption (Figs. 4 (14) and 5
(14)). But the positives that can be taken from this survey
is that they are ready to make changes in their lifestyles
and want to contribute to the fight against the menace of
air pollution. Taking moral responsibility is important to
overcome this problem as 91% of the respondents (73%
male and 18% female) feel that it is the selfish interest of
some people that are hampering the cause (Figs. 4 (15)
and 5 (15)). 98% of respondents in which 82% male and
16% female stated that ignorance of moral responsibil-
ity for self-interest or may be due to unconsciousness
towards the human values (Figs. 4 (16) and 5 (16)) may be
proven to be dangerous. Various studies have suggested
that interest, beliefs, values, and the basis of knowledge
power are linked with culture, nature, and economy [11,
29-35]. 98% of respondents have shown their willingness
to take some steps for clean air and bring some changes in
attitude regarding environmental issues. 95% believe con-
sciousness and human values will go a long way (Figs. 4
(17) and 5 (17)). The socio-ecological approaches to envi-
ronmental education emerged as ways for dealing with
conflicting multilayered demands concerning the environ-
ment. The research finding of this survey was very similar
to the earlier studies for socio-ecological perspectives on
environmental education [11, 12, 20]. The characteristics
of the survey were outlined for providing the founda-
tion of socio-ecological approaches. The socio-ecological
approaches illustrate how environmental problems are
addressed, inquired, analysed, interpreted, and what
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conclusions are drawn regarding the solution of air pollu-
tion [36]. 98% of respondents in which 78% male and 18%
female are of the view that student life is the time to lay the
foundation of intellectual and conscious citizens (Figs. 4
(18) and 5 (18)). 96% of them in one voice say that value-
based education from elementary level can inculcate the
habit of energy efficiency as well as consciousness towards
the environment. They also believe that this will produce
future intellectuals and very informed citizens (Figs. 4 (19)
and 5 (19)). 97% of people in which 80% male and 17%
female say that value-based education should be added to
the curriculum starting from elementary level to research
courses because our existence can only be supplemented
on the pillars laid by the educating system (Figs. 4 (20)
and 5 (20)). The statistical analysis was performed on the
dataset, and the t test for all variables has been found sta-
tistically non-significant at p <0.05. The t test with the par-
ticipants from different gender, age group, area-wise, and

questionnaire is presented in Table 1. The categories of
gender, area, and age have been observed that the p value
(T< =t) was less than the absolute value (critical value).
Respondent was positively found to be statistically signifi-
cant with gender especially in males (p=0.28). It may be
due to the fact that the male respondent is more exposed
outdoor than female (p=4.0x 107). In the area-wise, the
respondent from a rural area (p=0.036) has shown the
statistical significance than urban (p=4.3 x 107%) and sub-
urban (1.4 x 1078) area. The p value of different age group
viz. below 20 years, 21-40 years, and above 40 years was
less than the absolute value. The age group below 20 years
(p=0.01) was positively significant than other age groups.
It may be due to the fact that the youngster is more sensi-
tive to air pollution than older. Therefore, the results of the
age group of 21-40 and above 40 years were not statisti-
cally significant.

Table 1 t-test statistic and

degrees of freedom (df) with t-statistic df P value t-critical

critical value of statistical Total 52 53 1.2x107° 1.7
significance at 0.05
Gender Male 1.07 93 0.28 1.6
Female 5.8 51 40x107 1.7
Area Rural 2.1 84 0.036 1.6
Urban 5.0 57 43x10°° 1.7
Suburban 6.8 48 1.4x1078 16
Age Below 20 year 24 78 0.01 1.7
21-40 year 44 61 34x107° 1.7
Above 40 year 6.9 48 8.7x107° 1.7
Survey questions Q1 3.6 6 0.005 1.9
Q.2 39 7 0.005 1.9
Q3 24 9 0.03 1.8
Q4 29 8 0.01 1.9
Q5 0.5 14 0.57 1.7
Q6 44 7 0.002 1.8
Q7 a 34 7 0.01 1.9
33 7 0.01 1.9
d 3.6 7 0.008 1.8
Q.8 3.8 7 0.006 1.9
Q9 34 7 0.01 1.8
Q.10 1.5 12 0.15 1.7
Q.11 2.7 7 0.02 1.9
Q.12 20 9 0.06 1.9
Q.13 34 7 0.01 1.9
Q.14 29 7 0.02 1.9
Q.15 2.8 7 0.02 1.9
Q.16 3.1 7 0.017 1.9
Q.17 3.0 7 0.018 1.9
Q.18 33 7 0.012 1.9
Q.19 3.2 7 0.014 1.9
Q.20 33 7 0.012 1.9
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In the study, it is quite evident that the participation
of females is limited. It may be due to their illiteracy and
socio-economic status and understanding of air pollution
and other environmental issues. There is an urgent need
to enhance their understanding of such a common pubilic
problem of air pollution. The government should come
up with a different innovative scheme and value-based
education to address these issues. Value-based education
means to be a starting point of the real-life solution where
people are directly involved. They also expressed their fear
in the feedback remark that they are sitting on a pile of
explosives and in a situation of now or never. It will be
too late if some drastic steps are not taken immediately.
But it is also a fact that this survey was conducted in edu-
cational institutions and nearby areas where people are
more active and are educated. But still, many are unaware
of several implications, causes, and remedy of the menace
of air pollution. So, a condition in core civil areas may be
more disturbing.

3.2 Perception of value-based education

Education is an act of acquiring or imparting a particular
set of knowledge or skills through the process of learn-
ing or teaching, especially in schools or colleges. But the
most important demand for time is to change and that
change should also be reflected in the education system.
The necessity to add values of education has risen. The
addition of values does not kill the essence of the tradi-
tional educational methodology but complements it.
Value-based education integrates ethics, moral duties,
cultural importance which develops the trainer as well as
the learner to be a better human being. It is just a way
of conceptualizing existing education practices with the
purpose of good for all, at the core of its heart. It initiates
a positive relationship with everything living or non-living
around. It teaches to give respect to others whether living
or non-living. The changes happening around the world
are badly affecting the environment and there is a need
for value-based education to educate people and come up
with new ideas/techniques. These scenarios can be cou-
pled with various areas, i.e. value-based education, socio-
economic, climatic, cultural, and behavioural impact. The
perspective needs to be discussed and a plan needs to be
unraveled that how to implement these scenarios step by
step to provide a complete framework of implementing
value-based education in true spirit. Environmental prob-
lems need to be addressed through value-based educa-
tion as it provides an opportunity to educate and train the
people who are or will be making or breaking the envi-
ronment further. This type of education should start from
the elementary level to the advanced level and then to a
very advanced level. The crucial and most difficult step of
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the method is the implementation of plans as it demands
changes in the way of life morally and the integrity of the
administration to implement. Many times it demands
changes in existing laws into a more stringent one, despite
drawing flak from some parts of the society.

3.3 Control of air pollution: value-based education

Air pollution can be controlled through nature-based or
technology-based solutions. Technology-based solutions
control one type of pollution but also add other kinds of
pollutants to our environment. The outcome or findings
of the present survey provoked the nature-based solu-
tion of air pollution, global warming, and climate change.
The result of the survey conducted clearly shows that
people have migrated from sustainable development to
unsustainable development mainly due to their ignorance
towards the environment and selfishness. People accept
their negligence and unawareness. The survey also points
out that people due to their selfish ends sometimes do
not care about the environment. The survey also had a
suggestion-based question in which it was asked to sug-
gest ways to control the menace of air pollution. Respond-
ents suggested that environmental education be imparted
from the elementary level and organizations such as edu-
cational institutions, the social, or religious body should
be a frontrunner to bring changes in habit of inhabitants.
They also suggested that the government should frame
stricter laws and ensure its implementation. Reduction in
the use of private vehicles and control in the consumption
of energy were pointed out. A lot of people came out with
the idea of the extensive plantation. Almost everyone sug-
gested practical awareness among citizens in the form of
workshops/conferences/seminars on causes, impacts, and
solutions to air pollution. The new generations with the
proper guidance of experienced are ready to embark on
the journey to integrate value in the education system and
also to work together for sustainable development. People
are ready to improve their understanding of society and
the common public on climate and future socio-economic
scenarios. These deeply rooted values can be imbibed in
students through value-based education. Some steps to
make them aware have already been taken, but a lot needs
to be done.

Based on the response of respondents, four-step
strategies have been proposed viz. measurement and
assessment, set standards, reduction of emission, and
implementation (Fig. 5) to combat the menace of air pol-
lution. Measurement and assessment of air quality are
required and it involves the general public, local commu-
nities, schools, university, industry, non-governmental
organization, community groups, and NGOs. There is a
need to set the standard through consensus amongst
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stakeholders, policymaker/decision-makers, industrial-
ists, media, and the common public. There should be
separate emissions standards for different sources. The
reduction of emission at the source can be achieved by
the betterment of technology through modification and
replacement of existing equipment with more advanced
ones. Hence, the reduction in dependencies on fossil
fuels and the identification and use of clean and alter-
nate energy sources are needed. Implementation and
execution are of the most important as the whole model
relies on the success of these steps. Hence, the direct
involvement of the government body and judiciary is
required. These four-way efforts should be made in par-
allel. This is like 1-2-3-4 formulae to formulate the prob-
lems of air pollution. Individuals (adults and children)
may change their behaviour when their values, beliefs,
and environmental understanding improve which can
be achieved by becoming conscious of the environment.
The new process of bidirectional perception is only a
step towards bringing the separate tasks under one sin-
gle umbrella (Fig. 6). There should be effective in deal-
ing with the exchange of information, data collection,
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Ecosystem
(Affect
transpiration,
Acidification,
Eutrophication,
Low production

| Health
(Asthma, respiratory
problem, heart
strokes, lung cancer)

(Radiative forcing,
degraded visibility,
reduce rain intensity,
after the rain pattern
microbial growth

Control strategy

Implication
and Emission Set
executions reduction

B

Measurements

and assessment

standard

Environmental consciousness through value based
education

knowledge, interpretation, implementation, and further
actions and co-ordination between organizations. Value-
based education will be the central idea of the bidirec-
tional perception process, as it will develop a sense of
working together in teams, bringing about a change
in the thinking of present and generations to come.
All this will go to improve the knowledge of air pollu-
tion, climate change, and mitigation. The contribution
of the common public is the only way of success. But to
develop a sense of belongingness with the environment,
they must know about air pollution and its vulnerabili-
ties. It should be backed by the proper amalgamation
of scientific advancements and inculcation values and
ethics in an individual which can be achieved through
value-based education and being environmentally con-
scious. Its implementation should be time-bound and
impacts must be monitored. Any control technologies
can never be full-proof for such a diverse and complex
issue of air pollution and climate change, but when
efforts are made honestly and implemented properly,
surprising results come. This mechanism may be very
effective, cost-benefit, and sustainable.

Fig. 6 Bidirectional perception of the process of value-based education
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3.4 Policy implications

The findings of this survey suggested the awareness of
air pollution and the implementation of air quality con-
trol measures. Value-based education can be a powerful
tool to make people aware of such relations and get rid of
ignorance. Therefore, value-based education has to play
an important role. It builds character which is beneficial
for the growth of both the individual and the societies.
Value-based education also seeks to integrate the princi-
ple, values, and practices of sustainable development into
all aspects of life, to address the social, cultural, and envi-
ronmental problems we face in the twenty-first century.
Environmental literacy for adults means developing and
participating in social practices likely to change the way
our societies think about and act upon ecological issues.
Nature-based solutions and sustainable consumption and
production is the need time and needed to be included in
government policies.

3.5 Limitations of the work and potential future
work

The present study focused on the public perception of the
status of air quality in the Agra region over north-central
India. Air pollution has become a big issue nowadays all
over the world. The main sufferer of air pollution is human
being and the main culprit is also human beings while the
main cause of air pollution is indiscriminate exploitation
of natural resources and excessive consumption of energy
by human being. All the efforts made so far to control air
pollution were technology-based in spite of knowing the
fact that human being is the main culprit. In this study,
the common public has been involved and opinions were
invited in the form of questionnaires regarding causes,
impacts, and solutions of air pollution. Respondents feed-
back were torch-bearing for environmentalists, education-
ists, academicians, government body, and stakeholders for
the plan. Input obtained from the respondents of the Agra
region only but it can be considered as a pilot work and
can be representative of a regional perception on such
a global problem. This is a limitation of this work. In the
future, such type of a comprehensive study is required by
involving the public of all segments which may help to
design a proper plan for pollution reduction and a healthy
environment.

4 Conclusion

A survey-based on questionnaires has been conducted
to know the views of the public and explore the role of
education in control of air pollution over the Agra region
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in north-central India. This study reveals that the public is
aware of deteriorating air quality, but they are not making
efforts to fight them just due to ignorance and their self-
ishness. Based on the feedback of respondents, following
conclusions and suggestions have been derived:

e Achange in habit and lifestyle is required.

e Ban on the industry which pollutes air even at the cost
of employment is needed.

e Value-based education is needed to combat the men-
ace of air pollution.

e The ultimate solution to the air pollution problem is
making the people aware of the causes, consequences,
culprits, and control of energy consumption through
education.

o A four-step non-destructive and holistic method has
been suggested for air pollution control which can be
achieved through value-based education and being
environmentally conscious.

e Nature-based methods should be adopted for control
of pollution as technology-based solutions are specific.

e An organization like educational institutions, indige-
nous groups, and religious bodies should be involved
as they will act as a catalyst for bringing change in habit
of the common public and future generation.
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