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Executive
summary

The net impact of a company is the
net sum of the costs and benefits that
the company creates. These costs
and benefits include all types of pri-
vate and external costs and gains.
Net impact is, therefore, a measure of
net value creation of a company as a
whole.

The Upright model produces continuously updated
estimates of the net impact of companies by means
of an information integration algorithm that consol-
idates data from humanity’s accumulated scientific
knowledge and public statistical databases. The
overall aim of the model is to inform decision-mak-
ing on resource allocation: how should humanity
allocate its scarce capital, environmental and hu-
man resources in order to maximize its wellbeing.

In order to function in that purpose, the Upright net
impact model is designed to satisfy the following
requirements:

> Measure net: The model must consider both
costs and gains, and provide their net sum.
This is a minimum requirement for informing
decision-making on resource allocation.

> Comparability: All estimated costs and bene-
fits produced by the model must be compa-
rable. Comparisons must be possible within
industries, across industries, and across dif-
ferent types of costs and benefits.
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> Comprehensiveness: The model must consid-
er all types of costs and gains, not only, e.g.,
environmental costs or financial gains. This is
a minimum requirement for understanding the
whole value creation of a company and thus
informing decision-making on resource alloca-
tion.

> Whole value chain: The model must capture
the cost and benefits created in the whole val-
ue chain of a company, not just what happens
inside the company or how it affects its imme-
diate stakeholders (shareholders, clients, em-
ployees).

> Adaptable values: The model must not as-
sume universal values, and must instead ac-
commodate for the fact that every individual
decision-maker has a different view of value
and different optimization criteria when mak-
ing decisions in different roles. The model
must also be practical and provide reasonable
fact-based defaults for these sets of values.

> Scalability: The marginal cost of quantifying
the impact of an additional company should
be close to zero, meaning that it should not
require any manual work. This is required for
large-scale adoption and thus significance of
the data.

This paper describes how the Upright net impact
model works, why it makes sense to measure net
impact, how it compares to other measures of val-
ue creation, and what are the most relevant appli-
cations for the data it produces.
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1. Conceptual
framework

1.1 What is net impact?

The net impact of a company is the net sum of costs
and benefits that the company creates. Costs and
benefits include all types of costs and benefits - in-
cluding externalities. Since net impact is a measure
of costs and benefits, it can also be referred to as
net value creation of a company.

The Upright net impact model measures costs and
benefits in four dimensions: environment, health,
society, and knowledge. Examples of costs in-
clude e.g. GHG emissions by a car factory, usage
of highly-skilled labor by an IT company, and dam-
age to human health caused by sugar-sweetened
beverages. Examples of benefits include e.g. im-
provements in health caused by a cancer medicine,
knowledge created by research equipment, and
pollution removed by a catalytic converter.

Net impact is value-dependent, since each deci-
sion-making organization or person assigns differ-
ent levels of importance to different types of costs
and benefits, affecting their net sum. The Upright
net impact model aims to bring clarity to decisions
that involve values by making the costs, benefits
and value choices resulting in a given net sum vis-
ible.

1.2 Why measure net impact?

In his book The Wealth of Nations (1776), Adam
Smith famously suggested that competitive mar-
kets lead to the best possible use of resources,
without any need to actually measure costs and
benefits. He believed that each participant in a
competitive market is “led by an invisible hand to
promote an end which was no part of his intention.”

The purpose of the Upright net impact model is to

allow individuals to understand what ends their de-
cisions are actually promoting and to see whether
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they are in line with their intention.

The collective use of global resources is deter-
mined by everyday decisions of individuals, which
are driven by (1) available information and (2) each
person'’s individual view of value. Such decisions
include decisions we make in different roles, such
as consumers, investors, employees, voters, politi-
cians, or business leaders.

Examples of choices Upright helps guide include:

> An asset manager chooses how much to invest
in PepsiCo and how much in Walmart.

> A student chooses whether to accept a job of-
fer from Goldman Sachs or General Electric.

> A consumer chooses whether to buy regular
milk from Nestle or oat drink from Oatly.

> A CEO decides whether to recommend product
strategy X or product strategy Y to the board.

> A minister decides the excise tax rate for petrol
products.

Upright provides clarity to these types of deci-
sions by providing a clear picture of related costs
and benefits. This allows decision-makers to avoid
gut-feeling decisions in favor of explicit assump-
tions about costs and benefits.



1.3 Net impact compared to other
available information

Since there are a plethora of different types of data
available regarding how companies create value, it
can be easy to get confused. Table 1 shows exam-

Data

ples of different types of data that are available. In
this section, we will explain the essential aspects of
Uprights's approach by discussing alternative ap-
proaches to understanding the costs and benefits
that companies create.

Question the data aims to answer

Upright net impact data

What are the costs and benefits a company creates
in relation to the economy, society, knowledge, en-
vironment and health?

Earnings (EBITDA)

To what extent does the revenue of the company
exceed its expenses?

Life-cycle assessment (LCA)

What are the environmental impacts associated
with all the stages of the life-cycle of a product or
service?

ESG ratings

How well does a company manage its risks related
to environmental sustainability, social issues, and
corporate governance?

UN SDG assessment

Which UN sustainable development goals does the
company contribute to? (How?)

SASB materiality assessment

Which sustainability topics are likely to affect the
financial condition or operating performance of a
company? (How?)

Table 1: Examples of data that relate to the value creation of a company
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Earnings as a measure of value creation

A common way to assess the value creation of a
company is to look at its earnings, using a figure
like EBITDA. Given that earnings are a net of costs
and gains, it seems at first sight like a good mea-
sure for net value creation. There are, however, two
problems.

Firstly, using earnings as a measure of value cre-
ation is not compatible with the fact that individ-
uals have different values. Value creation can be
reduced into a single number only after an individ-
ual’s view of value has been taken into account, not
before.

Secondly, even if every individual decision-maker
had the same values, earnings would be an accu-
rate measure of value creation only if all of the fol-
lowing assumptions were true:

> Consumers perceive the private costs and
benefits associated with its products and ser-
vices accurately and make “rational decisions”.

> Governments estimate the external costs as-
sociated with its products and services cor-
rectly and set up corresponding taxes, mar-
ketable permits, or emission charges.

> Governments estimate the external benefits
associated with its products and services cor-
rectly and set up corresponding subsidies or
vouchers.

> Consumer surplus is negligible.

It is, of course, well known that consumers don’t
always make good choices for themselves and that
activities of companies are associated with consid-
erable external costs and benefits, such as green-
house gas emissions and knowledge.

Sustainability metrics and LCA

Sustainability metrics and life-cycle analysis (LCA)
are a way to quantify to what extent companies use
resources in a way that can be sustained over time.
They can provide insights into the nature of the ex-
ternal costs associated with a company's activities.
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They are not particularly useful for understanding
net value creation since they do not state anything
about the relationship between the costs to the
benefits that are created by them. In order to do
that, it is necessary also to measure the benefits
that companies create.

A less fundamental problem with sustainability
metrics is that in practice they typically cover only
a small part of the costs and benefits created in a
product’s value chains, and fail to quantify costs
consistently and comparably.

Bottom-up vs. top-down approach

Upright measures value creation with a top-down
approach: it estimates the costs and benefits cre-
ated by companies using a model of the whole
private sector, encompassing all products and
services traded in global markets. The results of
the model are used to allocate shares of costs and
benefits within different categories to each com-

pany.

The alternative approach would be to work bot-
tom-up, conducting e.g. LCA-style analysis of each
specific product.

The main downsides of Upright's top-down ap-
proach are:

1. Initial inaccuracy: Results of first iterations
are inaccurate. Result accuracy is improved it-
eratively and also requires some manual anal-
ysis, especially in the beginning phases of the
evolution of the model.

2. Large initial workload: A sizeable initial work-
load is necessary for developing the model and
covering the whole private sector in terms of
products and services.

The main upsides of Upright’s approach are:

1. Comparability: Upright creates comparability
between impact categories by estimating the
share of global impact within each category.
That is made possible by the fact that Upright
models the whole private sector: calculating a
share of a cost or benefit is only possible with



a model that understands the whole picture. 1.4 Upright's impact framework
That would not be possible with a bottom-up

approach.
Upright measures impact in 19 categories and four

2. Avoidance of double counting: Given that the dimensions (Table 2). Upright's impact framework

Upright model has the whole picture, it effec- is designed to be:

tively avoids both double counting and under-

counting of impacts. > Balanced: Consider both costs and benefits.
3. Scalability: Upright's approach has a low mar- > Comprehensive: Capture all types of costs

ginal cost for adding new companies to the and benefits that companies create.

model. That makes it possible to cover a large

. > Mutually exclusive: No double-counting of
number of companies and answer macroscop-

ic questions that relate to the aggregate im- benefits or costs.
pact of tens of thousands of companies. > Value-aware: Acknowledge different optimi-
zation criteria and enable the application of

various value sets of users

Dimension Impact category
Society Jobs
Taxes

Societal infrastructure
Societal stability
Equality & human rights

Knowledge Knowledge infrastructure
Creating knowledge
Distributing knowledge
Scarce human capital

Health Physical diseases
Mental diseases
Nutrition
Relationships
Meaning & joy

Environment GHG emissions
Non-GHG emissions
Scarce natural resources
Biodiversity
Waste

Table 2: Impact categories and dimensions within Upright’s impact framework.
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Upright's framework is different from common
sustainability and impact frameworks (such as
UN SDGs, SASP, and the GRI reporting standard)
in that it aims to capture all value created by the
company to the surrounding world. In contract, tra-
ditional sustainability and impact frameworks only
consider a limited selection of “impact topics.”

In Upright's framework, this is especially evident in
the knowledge dimension: In the modern economy,
it is impossible to comprehensively assess the val-
ue creation of companies without considering their
contribution to creating and sharing knowledge.
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Similarly, it is essential to consider the opportunity
cost related to the use of highly skilled workers,
which is captured in the scarce human resource
impact category.

Given that each decision-maker has different val-
ues and uses different optimization criteria when
making decisions in different roles, Upright's
framework is designed to allow users to flexibly
switch between different optimization criteria.



2. The Upright net
impact model

The Upright net impact model is a mathemati-
cal model of the economy that estimates the net
impact of companies. The following sections de-
scribe how the model represents knowledge about
products and services, value chains, and compa-
nies, what data it uses, and how it consolidates dif-
ferent types of information to estimate the costs
and benefits that companies create.

2.1 Product and service graph

The Upright product and service graphis a directed
graph that represents all globally traded products
and services. Each node in the graph represents
a single product or service. Edges connecting the
nodes express generalization, specialization, and
value chain relations (Figure 1).

The purpose of the product and service graph is
to represent products and services in a way that
allows the Upright model to automatically gather
known information about products and services,
generalize knowledge, and attribute impacts (costs
and benefits) along value chains.

The Upright product graph contains 12,000+
products and services. There are 500,000+ rela-
tions between the products and services. Upright
analysts continuously update the graph with new
products and services, as well as new information
about value chain relations.

UPSTREAM UPSTREAM
PRODUCT PRODUCT
Tin Copper
CHILD
| ‘ ’ Silicon —
l bronze
PARENT PARENT
_ PRODUCT N CHILD
Metal — Non-ferrous —* Bronze ’ Phosphor ~—
alloys metal alloys bronze
l l l CHILD
— | Aluminum
DOWNSTREAM DOWNSTREAM DOWNSTREAM bronze
PRODUCT PRODUCT PRODUCT
Bronze Motor Musical
coins bearings instruments

Figure 1: lllustrative example of the representation of products in Upright’s product graph. Links to parent and child
products represent generalization and specialization, and other links represent value chain relations.
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2.2 Quantifying the impact of
products and services

The Upright net impact model produces quanti-
tative estimates of the costs and benefits related
to each product and service in each of the 19 im-
pact categories within Upright's impact framework.
Each estimate is composed of costs and benefits
related to three parts of the value chain: upstream,
internal, and downstream.

The Upright model collects information on the im-
pacts of all products and services from scientif-
ic literature and public statistical databases. The
primary data source for scientific literature for the
Upright net impact model is the CORE database,
which contains approximately 180 million scientific
papers. That represents approximately 50% of all
scientific articles that have ever been published.

Public statistical databases used by the Upright
model include The World Bank database, OECD
Structural and Demographic Business Statistics
(SDBS), OECD Programme for the International
Assessment of Adult Competencies (PIAAC), The
Global Burden of Disease database from IHME, The
Global Peace Index, and others.

Classification of scientific articles

To turn scientific articles into structured data that
can be used to produce quantitative estimates of
impact, the Upright model uses natural language
processing to conduct an automated literature re-
view on the impact of individual products and ser-
vices.

The literature review is based on a deep-learning
network that has been pre-trained using the whole
of Wikipedia and subsequently trained to classify
scientific articles with a training set of 35,000+
scientific papers. The training set has been manu-
ally labeled by Upright analysts and is designed to
cover a broad range of impact topics. A small por-
tion of the training set is not used for training and
used for validation purposes instead (Figure 2).

Finally, Upright uses its proprietary information in-
tegration algorithm to consolidate the information
from scientific literature, public databases, and the
Upright product graph into estimates of the impact
of each product and service. Box 1 provides an in-
depth description of how the algorithm allocates
impact along value chains.

PRODUCT: Pa= 003
o m
ABSTRACT Neural network
this study investigates the P; = 0.02
effects of smoking in
adolescents in low-income Deep neural network based on
families with... BERT* from Google Research P. = 0.01

.= 0.

Figure 2: Classification of scientific articles. The job of the neural network is to predict whether the given article states
a causality between an impact and a product. In the example illustrated in the figure, the neural network assigns a 94%
probability that the article states that tobacco causes diseases (in this case, cancer). The Upright net impact model uses
a Bidirectional Encoder Representations from Transformers (BERT) network from Google Research.
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Box 1: In-depth description of the allocation of
impact along value chains.

Allocation of impact along value chains is a crucial
part of the Upright net impact model. The Upright
model allocates impact based on a model of the
value chains of all products and services.

When allocating impact to products that are up-
stream of product b, the share of product b’s im-
pacts that will be allocated to product a is pro-
portional to the share of added value product a
contributes to product b. Allocation of impact to
downstream follows a symmetrical logic, but for
simplicity and clarity, we limit the discussion here
only to the allocation of impact to the upstream di-
rection.

In this context, added value refers to the usu-
al definition of gross value added at basic prices
(OECD, 2001). Example: if the product a is sold for
a total of $250b and the upstream products used
to produce product a cost $150b, the value added
in the production of product a is $250b - $150b =
$100b. Moreover, if 15% of the production of prod-
uct a is used for manufacturing product b, contri-
bution of value added by product a to product b is
15b$. If product b is sold for a total of $150, the
share of value added by product a to product b is
$15b/$150b = 10%. If now product b was known

to prevent 1000 cancers annually, product a would
be allocated 1000 * 10% = 100 of those prevented
cancers.

The example was the simple case of a direct con-
tribution, but the algorithm also considers tran-
sitive contributions that go over several links in a
product’s value chain. In general, the share of add-
ed value S, , that product a contributes to product

b, is given by:
Sap= Ry, Rz;,,i1 R, - (Vy /M, i €B,,
Ra,b :Fa,b /Mll

Where B, is the set of products that are in the
value chain between products a and b (including
b), F, 5 is the estimated flow of value from product
a product b, V, is the value added in the production
of product a, and M, is the market size of prod-
uct a. Value flows F,, represent payments made
at basic prices, and are estimated by a separate
algorithm.

The below figure shows an example of how this
works out for upstream products of product h in a
simple imaginary product graph with only 8 prod-
ucts:

The upstream products of H are A, B, D and E.
Products D and E are the only products that a are
directly upstream from H. Note how Product E in-
herits a significant share of product H:s impact
since it has upstream products and H is its only

Product a Product b
M, = $100 My, = $200 downstream product.
Va = $100 Vb = $200
S, p = 0.0200 Sy, jp = 0-0067 . .
’ ’ The simple product graph shown in the
F, o =$15 Fp =95 figure contains only 8 products,
Foo=$85 ad b,d Fpf = $195
. Rad =02 Ry 4=0067 ’ whereas the real product
graph in the Upright net
Product ¢ Productd Product e Product f impact model contains
M = $200 My = $75 Mg = $6 Mg = $200 12,000+ products and ser-
V. = $125 V= $55 vV, =$6 Ve=5
c d e f . .
Syp, = 0.0733 S, ;< 0.2000 vices, with a total of 500
000 value chain links be-
R Fap =93 Feh = $6 tween them.
Fa,g=9$72 Rgp = 01 Rgp =02
Sh,h = \/b / Mb = 0.7000
S =R «Vy/ M, =0.0733
Product g Product h d.h d.h d d
S =R « V. /M, =0.2000
Mg = $80 M, = $30 eh ™ Teh*Te” Te
Vg =$8 vy, = $21 Sah = Rgh * Rad * Va / My = 0.0200
sh,h = 0.7000
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Sp.h = Rah * R + Vp / Mp = 0.0067



2.3 Quantifying the impact of
companies

Similar to products and services, the Upright net
impact model produces quantitative estimates of
the positive and negative impacts of a company in
each of the 19 impact categories within Upright'’s
impact framework.

The Upright net impact model estimates the im-
pact of companies based on the estimated im-
pact of their products and services. That relies
on knowledge of the products and services that
each company produces. Upright produces that
information with a machine learning algorithm that
automatically consolidates information from regu-
latory filings, company websites, Wikipedia, public
company databases, and structured assessments
by Upright analysts.

As companies are not required to disclose detailed
information on their products and services, the
accuracy of Upright's estimates is limited by the
availability of information. Upright always seeks to
create the best possible estimates based on avail-
able knowledge.

2.4 Quantifying the impact of equity
funds

Upright calculates the impact of equity funds
based on the impact of the companies they invest
in. The underlying logic is that companies do not
exist without owners, and therefore their owners
collectively bear the responsibility for their impact.
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The weight of each company in a fund’s impact es-
timate is proportional to the weight of the compa-
nies equity in the fund. The Upright model uses the
mean price-to-sales (P/S) ratio of S&P 500 to esti-
mate the amount of company revenue that should
be attributed to a fund based on the size of each of
its investments.

With slightly different assumptions and weighting
logic, the Upright net impact model is also com-
monly used to calculate the aggregate impact of
companies included in bond funds, loan books,
indices, customer portfolios, lists of (government)
grant recipients, and other groups of companies.

2.5 Understanding results

The impact estimates created by the Upright net
impact model are presented as relative and abso-
lute impact scores. Absolute impact scores cap-
ture the absolute value of the impacts of a compa-
ny, while relative scores relate the absolute value
of each impact on the size of the company. Figure
4 shows an example of a net impact profile.



IMPACT

NECGATIVE SCORE POSITIVE

@ Society 02 0B +2.1 +2.4
Jobs +0.4 o 1+0.4
Taxes +1.0 —— +1.0
Societal infrastructure +0.9 —— +0.9
Societal stability -0.2 === -0.1 ® +0.1
Equality & human rights -0.0 o -0.0 ' +0.0

8 Knowledge .3 -0.6 +0.7
Knowledge infrastructure +0.2 - 0.2
Creating knowledge +0.2 - 0.2
Distributing knowledge -0.0 +0.2 o= +0.3
Scarce human capital -1.3  CE— -1.3

Q  Health -1o (I +0.3 +1.3
Physical diseases -0.5 em— +0.1 — +0.6
Mental diseases -01 ® +0.0 ® +0.1
Nutrition 0.2 == +0.0 - 0.2
Relationships -0.1 == +0.0 - 402
Meaning & joy 0.1 = +0.2 = 403

A Environment 25 -2.3 +0.2
GHG emissions S14 —— -1.3 ® +0.1
Non-GHG emissions -0.5 wm— -0.4 * +0.0
Scarce natural resources -0.1 = -0.1 +0.0
Biodiversity -0.2 == -0.2 +0.0
Waste -0.4  em— -0.3 ' +0.0

Net impact ratio

-10%

Figure 4: Aggregate net impact profile for Fortune 500 companies. Numbers are shown as relative impact scores except
for the net impact ratio, the quantitative measure that represents the net impact of a company (see definitions below).

The absolute impact score S, . ; for company ¢ for
impact i is defined as:

— *
Sa, c i~ C7c,i Ai

where q.; is the share of impact i that company ¢
creates, and A, is a size factor for the impact
category i. The meaning of size factors is
explained in Box 2.

Example: Qracenook jobs = all jobs created by Face-
book / all jobs created by all companies globally

The relative impact score S, ; for company c for
impactiis de ined as:
I'c

S, .. =S, .
r,c,i a,c,//R

where r, is the revenue for company ¢ and R is the
total revenue of all companies.

Absolute impact scores are typically really small,
since individual companies normally create only a
tiny proportion of the total impact within an impact
category. For that reason, Upright displays abso-
lute scores in parts-per-billion (PPB) units.

Quantifying the net impact of companies

Net impact ratio is quantitative measure that
represents the net impact of a company. It is
defined as:

positive impacts - negative impacts

net impact ratio =
positive impacts

The maximum value for net impact ratio is 100%,
representing a theoretical company with no nega-
tive impacts. The minimum value is -oo. It can be
interpreted similar to net profit ratio, which is de-
fined as:

revenue — costs
net profit ratio = _—
revenue

Similar to net profit ratio, net impact ratio is a rel-

ative measure - otherwise identical companies of
different sizes have the same net impact ratio.
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Box 2: Impact category size factors

Impact category size factors represent the relative sizes of the impact categories. There are two size factors
for each impact category, one representing costs and one representing benefits. They are derived from es-
timates of aggregate costs and benefits that all products and services create within each impact category.
Upright bases the estimates of costs and benefits on classical measures of economic cost used by The
World Bank, WHO and IMF, and others. The currently used estimates are shown below:

Impact category Cost, t$ Benefit, t$
Jobs - 10.13
Taxes - 21.33
Societal infrastructure - 6.86
Societal stability 2.28 7.25
Equality & human rights 0.17 0.31
Knowledge infrastructure - 5.34
Creating knowledge - 16.60
Distributing knowledge - 10.34
Scarce human capital 18.35 -
Physical diseases 13.26 10.29
Mental diseases 2.24 1.96
Nutrition 3.69 7.80
Relationships 1.20 4.79
Meaning & joy 2.06 1.41
GHG emissions 17.97 0.56
Non-GHG emissions 5.03 0.25
Scarce natural resources 2.96 0.22
Biodiversity 7.35 0.26
Waste 2.81 0.24

Table 3: Estimated aggregate social costs and benefits created by the private sector within each impact category, con-
verted to 2020 international dollars, along with size factors for each impact category. Based on data from World Bank,
IMF, WHO, OECD, IPCC, CDC, USDA, and others. A full list of references is available at the end of this document.

The role of the size factors is to provide a measure on how significant the aggregate impact of companies is
in each of the impact categories. Since the relative importance of the different impact categories ultimately
depends on values, the Upright net impact model allows users to customize the weight of each impact cat-
egory using value sets.
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3. Discussion

In less than 200 years, the proportion of the labor
force employed in activities related to basic human
needs (food, shelter, heat) has dropped dramati-
cally. When Adam Smith wrote The Wealth of Na-
tions in, the proportion of labor employed in agri-
culture in the United Kingdom was 36 %. Today it
is less than 1 %.

In 1776, when a typical economic decision was
whether to buy food to feed one's children or fire-
wood to heat the house, nobody needed a sophis-
ticated net impact model to understand the costs
and benefits of that decision. Moreover, there were
no complex time-delayed global externalities that
one would have to think about.

Quantifying the net impact of companies

Now that technology has freed most of the work-
force to devote their time to working on endeavors
beyond basic needs, we need to think really hard
about how we choose to use that time, and how we
use the planet’s limited resources. The Upright net
impact model is an attempt to offer a concrete tool
for facilitating that thinking process in businesses,
governments and individuals.

To solve the most significant challenges of our time,
we do not need better values. We just need better
understanding of the values we currently practice,
better information about the consequences and
trade-offs included in our choices, and a better
sense of responsibility.
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