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ECONOMIC GROWTH
VERSUS THE RESULTING

SOCIAL COST OF CO:

EMISSIONS

[1] MODELS CREATE SHADOWS

WE CAN UNDERSTAND REPRESENTATIONS

OF ECONOMIC GROWTH AS “PHOTOGRAPHS” OF THE ECONOMY.

BECAUSE THEY ARE SYNTHESIZED FROM DATA, ECONOMIC DATA VISUALIZATIONS

HAVE THE SAME STATUS AS IMAGES OF OTHER INVISIBLE PHENOMENA LIKE VIRUSES OR BOSONS.

LIKE AN X-RAY, SUCH IMAGES CAN BE READ BY SPECIALISTS, WHO INFER FROM LEARNING AND
EXPERIENCE, THE VITAL DATA MISSING FROM THE VISUAL REPRESENTATION. BUT AS IT IS COMMON

TO ARBITRARILY FILL IN MISSING OR UNKNOWN INFORMATION WITH ASSOCIATIONS AND ASSUMPTIONS
FROM ONE’S OWN UNDERSTANDING OR IMAGINATION, SUCH IMAGES CAN BE VERY DECEPTIVE.

THE SHADOW GROWTH PROJECT ATTEMPTS TO ADDRESS THIS INFORMATION GAP BY VIRTUALLY
SUBMITTING ECONOMIC REPRESENTATIONS TO “REAL WORLD” CONDITIONS, SUCH AS LIGHTING AND
PHYSICS, ADDING DIMENSIONALITY TO THE ABSTRACTIONS. IN THE PROTOTYPE WE PRESENT IN THIS
PROJECT WE USE THE “LIGHT” OF VARIOUS STUDIES THAT ATTEMPT TO ESTIMATE THE SOCIAL COSTS
MISSING FROM GDP CALCULATIONS. THIS CRITICAL LIGHT REPRODUCES THE SHADOWS NORMALLY HIDDEN
BEHIND CONVENTIONALLY FLAT ECONOMIC REPRESENTATIONS LIKE GDP. SURPRISINGLY, ONCE

THE “SOCIAL COSTS” ARE PROJECTED INTO THE MODEL, WE CAN SEE THAT THE TRIUMPHANT STORY
OF GROWTH IS LARGELY COUNTERBALANCED BY THE SHADOW OF DAMAGES IT HAS INCURRED,

AND THAT ADDRESSING THESE HARMS WILL LIKELY ALSO CONSUMMATELY CURTAIL ECONOMIC GROWTH.

[2] GROSS, DOMESTIC, PRODUCT

SINCE ITS INTRODUCTION

AS AN INSTRUMENT TO MONITOR AND PLAN THE WARTIME ECONOMY

IN THE 1940’S, GDP HAS BECOME WIDELY USED AS A MEASURE OF ECONOMIC PROGRESS

AND DEVELOPMENT. AS ONE OF THE FEW TERMS FROM ECONOMICS THAT IS USED POPULARLY

IN THE PRESS AND EVERY DAY CONVERSATIONS, GDP IS ASSOCIATED WITH PRODUCTIVITY AND GROWTH,
ALL MAINLY POSITIVELY LADEN TERMS IN PUBLIC OPINION. HOWEVER, AS ELABORATED IN THE SHADOW
GROWTH PROJECTIONS, GDP, LIKE ANY ECONOMIC INDICATOR, CANNOT POSSIBLY TELL THE WHOLE
STORY OF THE RELATIVE HEALTH OF AN ECONOMY. AS AN INDICATOR THAT IS OFTEN USED TO

STAND IN FOR THE ENTIRE ECONOMY, GDP CASTS A VAST SHADOW THAT OBSCURES THE MATERIAL
RAMIFICATIONS OF ECONOMIC GROWTH ON THE PLANET. THE INITIATOR OF THE CONTEMPORARY

USE OF THE TERM, SIMON KUZNETS EVEN WARNED THAT GDP SHOULD NOT BE USED AS AN INDICATOR
OF PUBLIC WELFARE. TODAY, DESPITE GENERAL CONSENSUS AMONG ECONOMISTS THAT GDP AS AN
INDICATOR IS INSUFFICIENT ON ITS OWN AND MUST BE COMPLEMENTED BY SEVERAL OTHER METHODS
OF RECKONING, IT PERSISTS IN PUBLIC DISCOURSE AS AN INDICATOR OF ECONOMIC HEALTH, AND

IS WEAPONIZED TO OBSCURE ALTERNATIVES TO THE PREVALENT FINANCIALIZED GROWTH IDEOLOGY.

[3] IMAG[IN]JING GROWTH

THE “GROWTH IMPERATIVE” IS A CENTRAL CREDO OF OUR TIME.

GROWTH ITSELF IS NOT NECESSARILY DESTRUCTIVE BUT THE PREVALENCE

OF FINANCIALIZED, DEBT-DRIVEN AND ACCELERATED FORMS OF GROWTH HAVE

DETACHED CAPITALIST PRODUCTIVITY FROM SERVING THE NEEDS OF POPULATIONS,

GENERATING ABSURD EXCESSES OF OVERPRODUCTION AND UNDERPRODUCTION.

DUE TO AN UNDER-STUDIED DISCONNECT BETWEEN FINANCIAL VALUE GROWTH, AND

GROWTH IN PRODUCTIVE ACTIVITY, GDP GROWTH FIGURES ARE STILL UNIVERSALLY

HERALDED AS HARBINGERS FOR GENERAL PROSPERITY, BUT PRODUCTIVITY INDEXED

BY GDP’S PRODUCTIVITY DOES NOT FACTOR IN ENVIRONMENTAL DAMAGE, WASTE, POVERTY

AND OTHER NEGATIVE EXTERNALITIES. THESE HARMS AND COSTS MUST BE BORNE BY PEOPLE

BOTH DIRECTLY AND INDIRECTLY IMPACTED, BOTH NOW AND INTO THE FUTURE. IN THIS WAY THE
REPRESENTATION OF GDP GROWTH HAS A VEXED LEGACY. SO MUCH FOOD IS PRODUCED THAT IT MUST
BE DESTROYED, YET MILLIONS DO NOT HAVE ENOUGH TO EAT. HOUSING IS BUILT WHICH LIES EMPTY FOR
YEARS, THOUGH MILLIONS DO NOT HAVE AFFORDABLE PLACES TO LIVE. YET GDP CONTINUES TO RISE, HOW?

[4] FOSSIL FUELED GROWTH

HISTORICAL SURVEYS BY GEOLOGIST JEAN-MARC JANCOVICI

DEMONSTRATE THAT GDP GROWTH CLOSELY TRACKS ENERGY CONSUMPTION;

MORE ENERGY, MORE GROWTH, REGARDLESS OF HOW EFFICIENT OR WASTEFUL

ITS APPLICATIONS ARE. THE MILLIONS OF YEARS OF PLANETARY WORK REQUIRED TO PRODUCE

SUCH READILY AVAILABLE AND ENERGY-RICH MATERIALS AS FOSSIL FUELS ARE TAKEN FOR GRANTED

IN CALCULATIONS OF ADDED VALUE OF INDUSTRIAL PRODUCTION. IF WE WERE TO FACTOR IN THE
IRREPLACEABLE GEOLOGICAL AND BIOSPHERIC WORK OF THE PLANET INTO OUR CALCULATIONS OF
GROWTH, WE COULD SEE HOW MUCH THE CLAIMS OF INCREASED HUMAN PRODUCTIVITY THROUGH
TECHNOLOGICAL PROGRESS HAVE BEEN INFLATED BY IGNORING INCREASED ENERGY CONSUMPTION
AND INTENSIFICATION OF RESOURCE EXTRACTION. AS AN INDEX OF HUMAN PROGRESS, THE GDP STORY
IS INCOMPLETE. SHADOW GROWTH RESPONDS BY APPLYING MODELS FROM THREE RELEVANT RESEARCH
PAPERS TO PROJECT A CARBON OR CO, “SHADOW” MISSING FROM CONVENTIONAL GDP CALCULATIONS.
INTEGRATING THE SHADOW INTO THE FLAT REPRESENTATION OF GDP GROWTH, SHADOW GROWTH

AIMS TO REVEAL GDP GROWTH’S HIDDEN LEGACY AND THE EXTENT OF THE CHALLENGE TO ADDRESS THIS.

[5] CARBON SHADOWS

THE SOCIAL COSTS OF CARBON (CO,) ARE RECKONINGS

OF THE UNEXAMINED BIOSPHERIC AND SOCIAL PROCESSES THAT

ARE ESSENTIAL TO, BUT NOT FACTORED INTO, THE FIGURE OF GDP GROWTH.

THE SHADOW GROWTH COUNTER-VISUALISATION EXPERIMENTS ARE

“MATERIALISING THE PHOTOGRAPH” OF GDP GROWTH INTO AN IMAGINARY

3D SPACE WHICH COMPELS AN ACCOUNT OF HOW THE SUBJECT OF GROWTH IS

ILLUMINATED AND WHAT SHADOWS IT CASTS. IT AIMS TO PARTIALLY COMPLETE THE STORY

OF GDP BY PROJECTING ITS CARBON SHADOW. SHADOW GROWTH ENDEAVOURS TO CONTRIBUTE

TO AND NURTURE EXCHANGES TOWARDS A MORE COMPREHENSIVE UNDERSTANDING OF THE COMPLEX
CHALLENGES HUMANITY FACES TODAY, AND THE MYRIAD OF OTHER SHADOWS BENEATH EACH GDP ARROW.

[6] THE UPWARD ARROW

THE CONCEPT OF ECONOMIC GROWTH

IS REPRESENTED FIRST AND FOREMOST BY A RISING ARROW;

OFTEN AN ARROW WITH A JAGGED DIP OR TWO IN THE MIDDLE. THE MESSAGE OF THIS IMAGE

IS CLEAR, WE ARE ON AN INEXORABLE TRAJECTORY TOWARDS GENERAL PROSPERITY, TOWARDS
SOMETHING BETTER; THE SKY’S THE LIMIT! THE JAGGED DIPS ENCOURAGE US TO BE PATIENT AND
PRACTICE FORBEARANCE WITH THE UNAVOIDABLE SETBACKS ALONG THE WAY. ANYONE CAN ASSOCIATE
THAT IMAGE WITH THEIR LIFE’S TRAJECTORY, STARTING FROM THE GROUND AND GRADUALLY RISING TO
REALISE THEIR ASPIRATIONS. THIS IS HOW IMAGES OF THE NON-IMAGE-ABLE WORK. WE CANNOT “SEE”
GROWTH SO WE USE AN IMAGE THAT DOES NOT REPRESENT GROWTH BUT RATHER PROVIDES US WITH AN
OPPORTUNITY TO BRING THE NOTION OF GROWTH DOWN TO HUMAN SENSE OF SCALE AND EPISTEMOLOGY.
THE TEMPORALITY OF GROWTH IS SHRUNK AND FLATTENED TO THE TIME IT TAKES TO GLANCE AT A
CHART, BUT THE REAL TEMPORALITY IS THAT OF THE MILLIONS OF YEARS OF PLANETARY SYMBIOGENESIS
THAT BOTH PRODUCED OURSELVES AND THE BIOSPHERIC AFFORDANCES, FROM MICROORGANISMS

TO PLANTS, TO ANIMALS, AND CONCENTRATED INTO FUELS THAT WE DEPEND UPON FOR ENERGY.

[7] ARROWS & TARGETS

IF, ACCORDING TO THE LATEST CONSENSUS OF THE IPCC,

WE MUST RADICALLY CUT FOSSIL FUEL CONSUMPTION IN THE NEAR TERM,

THIS WILL NECESSARILY RESULT IN A LOWERING OF GDP AND CORRESPONDINGLY

LIVING STANDARDS UNLESS WE CAN SUPPLEMENT THE LOST ENERGY FROM FOSSIL FUEL

WITH SOMETHING ELSE. THOUGH GDP GROWTH HAS NOT BEEN SHOWN TO CORRESPOND

TO HAPPIER POPULATIONS, ANY DRAMATIC DROP IN ECONOMIC ACTIVITY WILL RESULT

IN SHORTAGES AND PRICE INCREASES, HISTORICALLY PRODUCING WIDESPREAD SOCIAL UNREST. GDP
HISTORICALLY TRACKS ENERGY CONSUMPTION. REDUCING ENERGY CONSUMPTION THEREFORE WILL
LIKELY LOWER GDP. GDP’S SHADOW MAY BE A GOOD INDICATOR OF WHY HAPPINESS HAS NOT INCREASED
WITH GDP GROWTH. UNDERSTANDING PRODUCTIVITY DIFFERENTLY, THE POLITICAL CHALLENGE WILL BE TO
ENSURE GOOD LIVING STANDARDS FOR EVERYBODY THROUGH THE TRANSITION AWAY FROM CARBON FUELS.

[8] THE SHADOW BENEATH THE UPWARD ARROW

OUR POSITIVE AND HOPEFUL ASSOCIATIONS WITH GROWTH IMAGERY

PLAY ON OUR WEAKNESSES. HUMAN BEINGS DO EVERYTHING TO MAKE SENSE OF THE WORLD,

AND, AS FAR AS POSSIBLE, TO MAKE HOPEFUL SENSE OF THE WORLD. BUT THE FULL STORY

OF THE RISING ARROW MUST INCLUDE ITS SHADOW. INCREASED SHAREHOLDER VALUE NO LONGER

MEANS BETTER CONDITIONS FOR THE GENERALITY, QUITE THE OPPOSITE. THE EVER MORE FREQUENT
PUMP-AND-DUMP ECONOMIC CRASHES OF LATE-STAGE CAPITALISM FUNCTION BY PNEUMATICALLY PUMPING
VALUE FROM THE PUBLIC SECTOR, WHICH INCLUDES THE ASSUMED REPRODUCTIVE CONTRIBUTIONS OF

THE BIOSPHERE, INTO PRIVATE HANDS. A RISING ARROW NOT ONLY MEANS MORE CONSUMPTION OF ENERGY,
IT MEANS PUSHING THE ECONOMY TO BREAKING POINTS WHEREUPON ANY DAMAGES WILL HAVE

TO BE BORNE BY THE PUBLIC. “NEGATIVE EXTERNALITIES” IS A CATEGORY IN ECONOMICS WHERE THE
COSTS RELATED TO HARMS, SUCH AS ENVIRONMENTAL DEGRADATION, POLLUTION, ILLNESS ARE NOT
BORNE BY THE PRODUCER OF THE HARMS. ACCORDING TO THE STRATEGY OF “DISASTER CAPITALISM”,
DESTRUCTION OF LIVES AND LIVELIHOODS CAN BE AS PROFITABLE AS THEIR REPRODUCTION AND

THIS WAY IT APPEARS AS A POSITIVE VALUE ON THE GDP SPREADSHEET. SIMILARLY, AS INVESTORS PROFIT
BY EXTRACTING MORE PRODUCTIVITY FROM WORKERS AND PAYING THEM LESS, THE UPWARD ARROW

WE SEE ON THE NEWS IS BAD NEWS FOR BOTH THE BIOSPHERE AND FOR THE INTERNATIONAL PROLETARIAT.

[9] IMAGES CREATE SHADOWS

“IMAGES HIDE WHAT THEY ARE MEANT TO REPRESENT” — VILEM FLUSSER.

THIS IS A DIALECTIC WE INCREASINGLY HAVE TO NAVIGATE, AS MORE AND MORE OF

THE INFORMATION ABOUT THE WORLD COMES IN VISUAL TRANSLATIONS OF “INVISIBLE” DATA.

EVERY SCIENTIFIC MEASUREMENT IS A GROSS SIMPLIFICATION OF THE TEMPORALLY AND MATERIALLY
RICH “THICK PRESENT”, AS DONNA HARAWAY CALLED IT. THE DATA MUST BE RECONSTITUTED INTO
IMAGES FOR US TO UNDERSTAND IT. A VITAL ASPECT OF THIS PROJECT IS TO CRITICALLY EXPLORE

THE INSTRUMENTAL FUNCTION OF IMAGES, EXTENDING FROM SCIENTIFIC DISCOURSE INTO THE PUBLIC
REALM OF POLITICAL CULTURE. TODAY’S THRIVING IMAGE CULTURE ONLINE PROVES VILEM FLUSSER’S
CONTENTION THAT, IN THE ELECTRONIC AGE, WHEN COMMUNICATION TAKES PLACE AT THE SPEED OF
LIGHT, “OUT OF SCOPE” OF CONVENTIONAL HUMAN-SCALE-BASED EPISTEMOLOGY; RATIONAL, LOGICAL,
CAUSAL, LITERATE DISCOURSE IS NO LONGER ADEQUATE TO GRASP AND CONTEND WITH OUR CONDITION.
WE NEED TO USE WHAT HE CALLED “TECHNICAL IMAGES”. SUCH IMAGES CREATE PUBLICS, THEY BRING US
TOGETHER IN DIALOGUES WHERE WE CAN HELP EACH OTHER GRAPPLE WITH THE PRESSING CHALLENGES
WE CONFRONT. TO REAPPROPRIATE THE LEGENDARY STATISTICIAN GEORGE BOX’S APHORISM ABOUT
MODEL-BUILDING, WE COULD ARGUE THAT “ALL IMAGES ARE FAKE, BUT SOME ARE USEFUL".

[10] SHADOW GROWTH

IN A RECENT ARTICLE, UMAIR HAQUE NOTED

HOW RAPIDLY RISING STEEL PRICES HERALD THE END OF CARBON FREELOADING

BY INDUSTRY AND ENSUING SHORTAGES FOR BOTH CONSUMERS AND PRODUCERS.

ONE OF THE MAIN LESSONS FROM THE SOCIAL COST OF CARBON PAPERS IS THAT THE ECONOMIC
GROWTH AND HIGH LIVING STANDARDS THAT CHARACTERIZED THE POST-WAR PERIOD CAN BE
ATTRIBUTED TO INCREASED ENERGY CONSUMPTION, PARTICULARLY FOSSIL FUELS, WHICH ARE
EXTRACTED FROM THE EARTH FOR FREE. WITH GLOBAL WARMING, CLIMATE DISASTER, AND THE

SIXTH EXTINCTION, THE PLANET IS ISSUING A LONG OVERDUE INVOICE. BUT WHO CAN PAY? AND MORE
IMPORTANTLY, WHERE IS THE PLANET’S BANK ACCOUNT? THERE IS STRICTLY NO CAPITALIST RELATION
BETWEEN THE EARTH AND ITS INHABITANTS, THERE IS NO WAY TO PAY NATURE BACK FOR WHAT IT
PROVIDES. THE SHADOW OF GROWTH CANNOT BE CONSUMMATELY ADDRESSED MONETARILY. AS AN
ARTISTIC PROVOCATION, SHADOW GROWTH REVEALS THE DELUSION OF GROWTH WE HAVE BEEN LIVING
IN FOR DECADES. THE CO, SHADOW PROJECTIONS ARE TO BE UNDERSTOOD AS USE CASES OR
PROTOTYPES FOR HOW TO OPEN THE FIELD OF PUBLIC DEBATE FOR A REEVALUATION OF THE LEGACY
OF GROWTH, HELPING US ENCOUNTER ITS MANY SHADOWS, INCLUDING BIODIVERSITY DEPLETION,
RISING SEA LEVELS, AND OTHER LONG TERM DAMAGES. PART OF CONFRONTING THE GLOBAL CLIMATE
CRISIS REQUIRES COMPLETELY RE-EVALUATING THE WAYS WE HAVE UNDERSTOOD OUR WORLD. AN NON-
ANTHROPOCENTRIC ECOLOGY AND ECONOMY REVEAL US AS BIT PLAYERS FLAILING VAINLY IN A GRAND
COSMIC MATERIAL FLUX. ART PLAYS A CRUCIAL ROLE HERE. IN A WORLD WHERE IMAGES DO NOT ONLY
INFORM BUT ARE ALSO ACTIVE IN SOCIAL PRAXIS, NEW FORMS OF PROACTIVE DATA AESTHETICS ARE
REQUIRED TO CONTEST FOR THE DOMINANT NARRATIVES OF HOW TO ENSURE THE BEST OUTCOMES FOR ALL.
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