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ABSTRACT
This paper discusses the perceived relations between the So-

cial Impact Categories (SIC) and Social, Economic, and Envi-
ronmental (SEE) Aspects derived from the United Nations’ Sus-
tainable Development Goals (SDGs). Surveys showed high cor-
relations between Health and Safety and Population Change to
the majority of SEE Aspects. There were also high correlations
between the SICs and economic and environmental factors. Fur-
ther research will survey perceived relations between all three
SEE impact categories.

INTRODUCTION
Sustainable development can be broken down into social,

economic, and environmental [1] categories. The effects prod-
ucts have on these factors are difficult to quantify, and progress
can be difficult to measure with confidence [2]. These factors are
interrelated, and achieving sustainable development will require
work in many facets of life [3]. By compiling and analyzing per-
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ceived correlations between these factors, designers can have a
better understanding of how products affect people and society
in general. With this information, designers can link individ-
ual products that solve isolated problems to the larger overall
impact of sustainable development. Identifying the connections
between social, economic, and environmental impacts and sus-
tainable product development facilitates innovation and progress
on a global scale.

Design engineers who focus on global development seek to
create products that will maximize benefit to their intended re-
cipients. They pursue sustainable development across an impact
spectrum that includes social, economic, and environmental cat-
egories [4]. However, products that positively affect one cate-
gory might negatively affect another, and these consequences are
often difficult to foresee in the midst of the development pro-
cess. For example, a product might be cheaper to manufacture
and buy, but may negatively impact the customers’ local envi-
ronment. This paper explores and illustrates some of these cor-
relations and relationships to aid sustainable development across
social, economic, and environmental categories.
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FIGURE 1. Connection map between design and impact analyses elements. This figure illustrates an expanding scope from Data on the left to
Sustainable Development Goals on the far right. The first three boxes are generally used by engineers and product designers while the latter two are
used by leaders, stake holders, and those who provide funding. *For this paper, we narrow our focus to only the Social Impact Categories however,
other impacts, such as economic and environmental are also extant.

Ultimately, our goal is to relate individual products to their
global impact more easily, and design products from the early
stages of development in a way that catalyzes effective progress
and provides beneficial results to all. Fig. 1 shows a mapping of
our current knowledge in this field and illustrates where research
is lacking.

In Fig.1, Boxes A-C and boxes C and D have been linked
in prior publications [5, 6] but the gap in knowledge between
boxes D and E is difficult to traverse. The Sustainable Develop-
ment Goals (SDGs), while most widely used and accepted, are
both directional and biased. The SDGs were created to focus
on people’s needs, but it disregards global impact with respect
to products. To make the link between boxes D and E clear, it
is necessary to add an additional box that both neutralizes the
SDGs and encompasses all three of the impact categories. The
intended audience of the ideas proposed in this paper are those at
the product design level and those who provide funding for larger
projects.

LITERATURE REVIEW
As it is now, the design process is not fully connected to

the sustainable development response. Sustainable development
can be split into three parts of the Triple Bottom Line (TBL) de-
veloped by John Elkington: social, economic, and environmen-
tal [1]. Within each of these three factors, studies have shown
their respective impacts, however, the social element is least ana-
lyzed [5]. Since the social impact of a product is more difficult to
directly measure, perceived impact of products has been studied
and new metrics for social development have been created. [5–7].
With the growth of social impact awareness and studies, metrics
will continue to improve. Current work in this field discusses
the social, environmental, and economic impact of products sep-

arately. It is challenging to enact meaningful change if the corre-
lation between facets of the Triple Bottom Line is unknown, and
designers do not know where their products create impacts in a
sustainable society.

Currently, lists of possible indicators that people use to mea-
sure societal change exist, but what is unclear is how social im-
pacts are related to the other economic and environmental im-
pacts.

By comparing lists of Social Impact Categories (SICs) [8]
and SDGs [9] and exploring their correlations, we can predict the
areas of highest related impact. Around 80% of the sustainability
impacts of a product are determined during the design stage of
that product [10]. A matrix that shows the highest correlations
can improve effectiveness and efficiency as designers will have a
general idea of what types of impact will occur while still in this
designing phase.

Thus, if designers know that a product meant to impact one
category relates to other categories across the TBL, the product
can be adjusted and improved earlier to maximize benefit across
multiple TBL elements.

In 2015, the United Nations (UN) published 17 Sustain-
able Development Goals [9]. They include specific targets to
increase equality in the world and expand an individual’s qual-
ity of life. The UN SDGs are well known and agreed upon by
at least 70 countries, and although not universally accepted, they
are reasonable statements about what development efforts aim to
achieve [11–13].

The 11 Social Impact Categories, developed by Rainock et
al. [8], are shown in Tab. 1 and are a recent development to as-
sist how and what designers should consider earlier in the design
process in terms of the social impacts of their products. We hy-
pothesized that not only are these 11 social impacts highly corre-
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TABLE 1. Social Impact Categories
Social Impact Categories Definition

Stratification Society’s hierarchical ranking of groups of
people (economic, religious, racial)

Health & Safety Living conditions, security, physical and
mental health and safety

Human rights Protection of legal rights of various groups
of people

Networks & Communica-
tion

Relationships and connections between peo-
ple, organizations and communities

Crime & Conflict Both formal and informal conflict between
individuals and communities

Cultural Identity & Her-
itage

Customs of living passed through tradition

Family Changes in daily living; Interactions,
stresses, and relationships with those you
live with and the family’s role in society.

Gender Gender roles and perceptions

Education Quality and availability

Paid Work Employment and wages.

Population Change The immigration and emigration of people
from countries, regions, and communities.

lated to the social categories the UN developed, but the economic
and environmental SDGs as well. Our analysis investigates how
these 11 social impacts also affect established social, economic,
and environmental factors in order to extend the potential of these
sustainable development tools to directly assist the designer and
indirectly improve the quality of life of members of society.

The SICs show facets of society. These illustrate how prod-
ucts affect people and society as a whole, with either positive or
negative consequences. A product’s impacts and consequences
are measured and categorized by their primary, secondary, and
tertiary responses. The primary is the immediate and direct ef-
fect which can usually be predicted with a high degree of accu-
racy. The secondary responses may be delayed with time and
give indirect and less directly measurable effects, but metrics are
being created to do so [5]. The tertiary are often difficult to pre-
dict or relate to a singular product, and may come about due to
multiple conditions, interactions with other products, or exter-
nal influences. For each of these effects, specific indicators are
identified and measured, which can then be analyzed, leading to
meaningful correlations between social, economic, and environ-
mental factors.

METHODS
Because the SDGs are listed as goals, many of them are

stated in a way that biases attention toward positive impact, po-

tentially obscuring negative impacts from decision makers. To
reduce this bias, we recast the SDGs as Social, Economic, and
Environmental (SEE) Aspects, as neutral facets, that are neither
positive nor negative. Initial projections of the location of the 19
SEE Aspects with respect to the TBL are presented in Fig. 2.

In general, the UN SDGs and the proposed SEE Aspects
relate directly from one to the other, however a few goals were
combined or split into two to ensure independence. As these SEE
Aspects are neutral categories by themselves, the actual impacts
on that category could fall on a spectrum from negative to posi-
tive. If a product could cause impacts in both directions of this
spectrum, the category was split up, as shown in Fig. 3. For
example, a weapon technology and associated products might
increase the strength of an institution, but the willingness of the
people to follow that institution might decrease. Therefore, the
UN SDG of Peace, Justice, & Strong Institutions was split into
the SEE Aspects of Strength of Institutions and Response to Au-
thority to account for such situations.

There are expected correlations between the SICs and the
Social Aspects; we additionally analyzed the strength of the un-
expected correlations between the SICs and the Economic and
Environmental Aspects. Consolidating these perceived correla-
tions would illustrate the connections between all three members
of the Triple Bottom Line.

In surveys supported by Qualtrics, participants evaluated
and shared their perceived correlations between the SEE Aspects
and SICs. Participants included engineers who work in sustain-
able development as well as acquaintances of the researchers,
through online distribution. In the first survey, with 107 re-
sponses, participants compared the 19 SEE Aspects to nine of
the SICs. See example question from the survey in Fig. 7 in
the Appendix. A shorter second survey (about 10 minutes) com-
pared the 19 SEE Aspects to Paid Work and Population Change
but only had 21 responses. We acknowledge the second survey
did not have as many responses nor was as varied demographi-
cally. However, the shortened survey time limited survey fatigue
and potentially improved the quality of the results. A third sur-
vey, which randomly assigned the order of the 19 questions to
prevent surveyor fatigue, had 66 responses. In total, we had 194
responses.

We recognize that a truly unbiased data set does not exist.
The survey was in English and mostly sent throughout North
America but a series of demographic questions illustrate a va-
riety in participants.

Of the 194 participants across all surveys, 50% were fe-
male, 35% were male, and 15% were non-binary or preferred
not to say. People who participated in the survey represented
White (71%), Black (12%), Asian (6%), American Indian (1%),
or other races (10%) and were located in North and South Amer-
ica (82%), Africa (12%), Europe (5%), Asia (.5%), and Oceania
(.5%), with ages ranging from under 18 to 76.

The surveys asked demographic questions and then gave an
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1. Water
Quality

2. Food Quality

3. Mental and
Physical Health

4. Education
Quality and
Availability

5. Human Rights

6. Strength of Institutions

7. Response to Authority

8. Social Tolerance
of Diversity

9. Intercommunal
Collaboration10. Expanded

Quality of Life

11. Work Quality

12. Economic growth

13. Industry, Innovation
and Infrastructure

14. Energy
Efficiency and
Distribution

15. Resource
Accessibility

16. Consumption of
products

17. State of Atmosphere

18. State of water

19. State of land

Economic Social

Environmental

FIGURE 2. Venn Diagram of the Distribution of SEE Aspects with respect to the Triple Bottom Line.

explanation of the SEE Aspects and SICs. There were 19 ques-
tions in matrix form asking people to choose if the SIC and SEE
Aspect had a high, medium, or low correlation to one another.
We also included an “I don’t know” column to filter out guesses
and those categories that were unfamiliar.

Because these are perceived impacts, the life experiences of
individuals will affect their responses. In order to have a wide
sample the survey was sent to various people around the world;
the diversity increases the likelihood of similar responses if the
survey was repeated.

Efforts to share with additional individuals and collect more
data are ongoing to increase the sample size and further validate
the results.

RESULTS
The data presented in Tab. 2 in the Appendix shows the

percentage of people surveyed who designated either a medium
or high correlation with each of the SICs and SEE Aspects. The
top half of the table underneath each SIC shows the percentage
of people who saw a high correlation with the specified Aspect.
The bottom half shows the combined percentage of people who
thought the correlation was either medium or high.

The data from this survey validated previous assumptions
that the social SEE Aspects would have high correlations with

most of the SICs. However, there were several unexpected in-
sights from the data as well.

In order to parse the data, the results from the bottom half
of Tab. 2 are visualized in Fig. 4 for increased readability and
analysis. The larger the horizontal bar, the more people consider
there to be a strong connection between each SEE Aspect and
SIC. Thus, most people perceived meaningful correlations be-
tween Health and Safety and the majority of the SEE Aspects,
but did not see a similar connection between Aspects such as
Gender and those related to the environment.

75% of the participants ranked the Health and Safety SIC as
having either a medium or high correlation to all but one of the
SEE Aspects. These findings are generally consistent with the
findings of perceived social impacts on specific products [6]. The
authors’ research showed that people perceive Health and Safety
as being highly correlated to most products, more so than any
other SIC. At least by initial and uninformed perception, people
recognize how Health and Safety correlate to other TBL factors,
especially poverty [14]. Further validation could support whether
this SIC has definite primary effects on each of the SEE Aspects
or if people are just more aware of health and safety.

Additionally, Population Change had over a 75%
Medium/High correlation for all but three SEE Aspects.
The SICs of Stratification, Human Rights, and Education also
had over 75% Medium/High correlation for the majority of SEE
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FIGURE 3. 19 SEE Apects connected to the 17 Sustainable Development Goals. *SDGs Gender Equality and Reduced Inequalities were combined
by the shared concept of universal equality. This grouping was then split into both social and legal ramifications, Social Tolerance of Diversity and
Human Rights respectively, since the Aspect was too broad to compare using only one spectrum. **Intercommunal Collaboration was derived from
Partnerships for the Goals, but they are fundamentally different categories. SDG #17 was meant to detail the different organizations that were working
towards completing the UN goals. However, SEE Aspect #9 deals with self-contained societies being able to work with one another toward sustainable
development. The SDGs are split to the left and right side for image clarity only.

Aspects. The high correlations of the above mentioned SICs are
significant as only 10 of the SEE Aspects (just over half) are
considered social impacts. What this may suggest is that people
perceive social change as significantly impacting environmental
and economic factors as well.

Among the 11 SICs, Culture and Gender did not have very
high correlations to most of the categories. This suggests that
most people do not see strong connections with these specific
SICs to the 19 SEE Aspects derived from the UN SDGs. These
connections might be viewed as indirect, secondary, or inconse-
quential for a generalized product or innovation. This also sug-
gests that a future product that may seek to satisfy an Aspect
or Goal isn’t expected to translate to social impact in Culture and

Gender. However, other studies have suggested that cultural stig-
mas can have a negative affect on other factors, like Health and
Safety [15]. A study in Europe showed gender roles greatly influ-
encing Health and Safety and Paid Work. [16]. Further research
could expand why this is observed and if products do have lower
impact in these categories, or if perceptions of impact in these
three categories are just low, based on the availability heuristic,
historical trends, or bias.

Additionally, family had over 62% medium or high correla-
tion to all the SEE Aspects. While there were only 9 SEE As-
pects with over 75% High/Medium correlation, Family is one
of the most consistent across all 19 Aspects. In the social sci-
ences, there are several studies on the impact health has on rela-
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FIGURE 4. Visualization of the Survey data between SEE Aspects
and Social Impact Categories taken from Tab. 2.

tives, [17, 18] but little in the product development space. How-
ever, one study showing the impact of vacuums on families il-
lustrated that familial behavior changed significantly due to the
introduction of a new technology [19]. The perceived correla-
tions exist; further research should pursue the extent of family
on different SEE Aspects.

Thus, because these results are perceived correlations, the
knowledge and experience that participants have with these SICs
affects their responses. From the demographic results, 47% of
the people surveyed were students and 68% were ages 18-30,
which could influence their awareness of stratification, human
rights, and education. It is likely that people in general are also
more aware of health and safety and population change, as those
are physical impacts with visible repercussions, and failures and
product recalls are more common in news and media outlets. Ob-
served changes in stratification of communities, family lifestyles,
and human rights, for example, might be less obvious and not as
defined. Developments in more concrete indicators of changes in
all the SICs would increase the reliability of the results.

Lastly, the correlation between the percentage vectors from
the survey is also illustrating how participants respond to the
questions. In Fig. 5, red cells are indicative of high correla-
tion between SICS, while blue represents negative correlation.
Again, the SIC of Health and Safety stands apart from the others
suggesting participants view it as unique and perhaps within their
domain of experience. This may be reflective of historical trends,
legislation, and overseeing agencies which have passed laws or
defined standards for products such as the FDA and with glob-
ally recognized ISO standards. Interestingly, Population Change
seems to be the one SIC most closely correlated with Health and
Safety but neutral or negatively correlated with most other SICs.

FIGURE 5. Correlations between Social Impact Categories survey re-
spondent percentages.

DISCUSSION
These connections and matrices result in various transforma-

tions (see Fig. 6) between the domains that designers can lever-
age to generate concepts, explore the design space, and evaluate
performance and impact metrics across interrelated dimensions.

A number of potential uses for these connections and ma-
trices might include the following proposed process, with the
designated letters referring to Fig. 6: (A) Begin with the par-
ticular product being designed (e.g. stoplight). (B) Find 1-3 sim-
ilar products within the matrix described in Ref. [6] and note the
SICs that are most likely to be affected (e.g. Conflict and Crime).
(C) Once the SICs have been selected, use Table 2 and Fig. 4 to
determine which SEE Aspects are most directly correlated (e.g.
Response to Authority). (D) Use Fig. 3 to determine the most
relevant SDGs based on the chosen SEE Aspects (e.g. Peace,
Justice, & Strong Institutions). Use this information to identify
additional data, sponsors, application areas, and collaborations
with other entities to increase success and impact of the specific
product.

In a reverse order, Fig. 6 can also be used to narrow in on
which kinds of products will impede or improve work on a spe-
cific SDG (D) by applying Fig. 3 (C) to first determine the SEE
Aspect(s) that encompass the chosen SDG. Then, Tab. 2 and
Fig. 4 (B) can be used to select a small number of SICs that have
the highest correlations to the Aspects. Finally, the matrix from
Ref. [6] (A) can be used to show a number of example products
that relate to the relevant SICs. Other processes and orders are
likely possible and form part of the future work of this research.

Although the data collected validated some hypotheses it
also inspired additional questions answerable with further re-
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FIGURE 6. Connection and mapping between various design impact
abstractions.

search. The surveys were limited to analysis of the social im-
pacts in relation to the SEE Aspects. Regardless, we found that
people do see high correlations between SICs and all three of the
TBL factors indicating a coupled design space across the TBL,
SEE, and SICs, that needs to be studied in more detail.

A natural extension of this research is the development
of economic and environmental impact categories (ECIC and
ENIC, respectively) and replication of the survey with respect
to the SEE Aspects, to confirm if economic and environmen-
tal impacts have high perceived social correlations. Currently,
the UN SDGs are being studied in relation to business and ac-
counting [20]. Environmentalists acknowledge that elements of
climate change can relate to several SDGs and the healthcare in-
dustry [21]. There is an interest in the social, economic, and

environmental impacts. This research will continue to synthe-
size studies to create a commonplace connecting all three factors
of the TBL.

The results of the surveys validated the hypothesis that
changes in social impact are highly coupled to the economy and
environment. This gives us reason to pursue this topic further to
learn quantitatively the connections between all the categories.

The next steps to validate the perceived results are to test out
these connections with actual products, analyzing the effects, and
seeing if people’s perceptions are in accordance with real-world
observations.

Further research will also expand on which of these correla-
tions are primary, secondary, or tertiary effects. Designers will
then be able to use this data when planning a product in order to
optimize sustainable development.

CONCLUSION
The purpose of this paper was to quantify the correlations

between the Social Impact Categories and Social, Economic, and
Environmental Aspects, derived from the UN Sustainable Devel-
opment Goals. The survey asked for the level of correlation be-
tween the SICs and SEE Aspects. High correlations were found
between the SICs of Health and Safety and Population Change
and the majority of the SEE Aspects. Further research will find
the perceived correlations between Economic and Environmental
Impact Categories and the SEE Aspects.
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Appendix A: Survey Question and Results
The following figure shows an example of how the survey

questions appeared in Qualtrics. Below the figure, a table shows
the results of the perceived correlations based on these survey
questions

FIGURE 7. Survey Question Example

Copyright © 2021 by ASMEV005T05A028-8

D
ow

nloaded from
 http://asm

edigitalcollection.asm
e.org/ID

ETC
-C

IE/proceedings-pdf/ID
ETC

-C
IE2021/85413/V005T05A028/6800382/v005t05a028-detc2021-72065.pdf by Brigham

 Young U
niversity user on 03 D

ecem
ber 2021



TABLE 2. PERCENTAGE OF HIGH (TOP) AND MEDIUM+HIGH (BOTTOM) PERCEIVED CORRELATIONS BETWEEN SOCIAL IMPACT
CATEGORIES AND SOCIAL, ECONOMIC, AND ENVIRONMENTAL ASPECTS.

Aspects Stratification
Health &

Safety

Human

Rights

Networks

& Comm.

Conflict

& Crime

Culture

& Heritage
Family Gender Education

Paid

Work

Population

Change

Water Quality 35.63% 92.39% 39.33% 13.25% 17.65% 7.59% 44.94% 14.94% 30.68% 20.37% 43.40%

Food Quality, Availability,

and Distribution Methods
54.02% 93.33% 46.51% 15.48% 45.56% 21.18% 50.00% 12.94% 30.34% 34.55% 59.26%

Mental and Physical Health 31.11% 91.49% 38.89% 21.11% 53.93% 20.93% 62.22% 25.27% 51.61% 35.71% 29.63%

Education Quality

and Availability
75.00% 50.00% 55.32% 50.00% 49.43% 26.74% 35.16% 36.90% 91.49% 77.97% 57.89%

Human Rights 73.33% 44.00% 89.04% 22.54% 64.29% 38.36% 32.43% 63.01% 43.42% 35.09% 24.14%

Strength of Institutions 72.00% 47.30% 75.00% 47.95% 53.52% 33.33% 24.32% 27.03% 54.93% 30.36% 20.37%

Response to Authority 55.56% 15.71% 54.79% 28.57% 66.67% 23.61% 15.49% 14.08% 35.14% 25.49% 18.00%

Social Tolerance of Diversity 78.67% 31.58% 78.48% 39.19% 56.96% 68.42% 29.49% 53.33% 33.77% 17.86% 34.55%

Intercommunal Collaboration 43.24% 31.58% 41.89% 85.33% 24.64% 41.89% 16.67% 16.90% 52.70% 37.25% 41.51%

Expanded Quality of Life 77.03% 81.08% 40.54% 35.14% 43.48% 19.44% 50.67% 26.67% 71.62% 69.64% 45.45%

Work Quality 58.57% 62.86% 54.93% 33.33% 25.71% 16.18% 30.88% 27.27% 43.48% 71.43% 22.64%

Economic growth 55.22% 51.47% 24.64% 34.33% 41.54% 14.29% 37.68% 17.39% 57.75% 75.93% 54.72%

Industry, Innovation

and Infrastructure
50.75% 47.89% 20.29% 62.86% 22.06% 13.04% 19.44% 8.70% 49.30% 56.14% 51.85

Energy Efficiency and

Distribution
34.78% 66.18% 21.21% 47.76% 21.54% 9.23% 31.82% 9.09% 33.33% 44.23% 48.15%

Resource Accessibility 54.41% 61.97% 33.33% 63.77% 30.88% 11.76% 20.29% 10.45% 43.94% 50.00% 61.11%

Consumption of products 35.29% 55.71% 8.82% 11.76% 13.64% 17.91% 24.29% 6.15% 17.39% 44.64% 43.86%

State of Atmosphere 16.92% 88.57% 12.12% 17.19% 16.92% 7.81% 13.64% 6.15% 22.73% 21.57% 56.36%

State of water 18.57% 80.00% 24.29% 11.76% 10.14% 21.43% 17.39% 7.04% 20.29% 25.00% 47.46%

State of land 46.77% 73.13% 23.81% 23.44% 23.44% 37.31% 19.05% 9.09% 12.90% 36.00% 58.00%

Water Quality 78.16% 97.83% 76.40% 48.19% 69.41% 46.84% 78.65% 32.18% 72.73% 51.85% 79.25%

Food Quality, Availability,

and Distribution Methods
87.36% 100.00% 81.40% 52.38% 84.44% 65.88% 87.50% 35.29% 78.65% 76.36% 94.44%

Mental and Physical Health 72.22% 100.00% 80.00% 72.22% 88.76% 58.14% 91.11% 67.03% 87.10% 73.21% 70.37%

Education Quality

and Availability
96.74% 96.81% 97.87% 89.53% 91.95% 67.44% 86.81% 73.81% 97.87% 93.22% 89.47%

Human Rights 96.00% 89.33% 100.00% 74.65% 91.43% 80.82% 72.97% 86.30% 82.89% 73.68% 75.86%

Strength of Institutions 92.00% 86.49% 97.22% 86.30% 88.73% 69.57% 68.92% 70.27% 92.96% 82.14% 79.63%

Respect for Governing Bodies 81.94% 71.43% 90.41% 75.71% 91.67% 68.06% 63.38% 59.15% 77.03% 68.63% 74.00%

Social Tolerance of Diversity 90.67% 82.89% 98.73% 75.68% 93.67% 92.11% 74.36% 86.67% 80.52% 60.71% 78.18%

Intercommunal Collaboration 86.49% 78.95% 72.97% 97.33% 69.57% 71.62% 68.06% 49.30% 83.78% 72.55% 83.02%

Expanded Quality of Life 95.95% 100.00% 79.73% 74.32% 75.36% 52.78% 85.33% 61.33% 93.24% 91.07% 81.82%

Work Quality 87.14% 92.86% 84.51% 79.71% 74.29% 42.65% 76.47% 66.67% 76.81% 91.07% 73.58%

Economic growth 95.52% 92.65% 66.67% 77.61% 83.08% 44.29% 81.16% 46.38% 87.32% 94.44% 94.34%

Industry, Innovation

and Infrastructure
77.61% 91.55% 62.32% 85.71% 76.47% 52.17% 63.89% 31.88% 85.92% 85.96% 83.33%

Energy Efficiency and

Distribution
72.46% 97.06% 54.55% 77.61% 56.92% 27.69% 68.18% 24.24% 84.85% 76.92% 85.19%

Resource Accessibility 86.76% 97.18% 66.67% 89.86% 73.53% 55.88% 71.01% 37.31% 80.30% 82.69% 88.89%

Consumption of products 66.18% 92.86% 52.94% 54.41% 57.58% 50.75% 78.57% 27.69% 60.87% 87.50% 78.95%

State of Atmosphere 30.77% 98.57% 40.91% 43.75% 50.77% 32.81% 62.12% 24.62% 54.55% 54.90% 83.64%

State of Water 51.43% 98.57% 54.29% 42.65% 49.28% 62.86% 65.22% 25.35% 57.97% 58.93% 84.75%

State of land 64.52% 100.00% 66.67% 56.25% 60.94% 74.63% 76.19% 25.76% 54.84% 70.00% 84.00%
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