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SINCE THESE ENERGY CARRIERS CROSSCUT THE DIFFERENT ECONOMIC SECTORS, THEY LEND THEMSELVES TO TABULATION AND WE CAN ASK… 
WHAT CAN MuSIASEM TELL US ABOUT THE METABOLISM OF THE UK IN 2019? (PreBrexit and PreCOVID)

…THAT BREAK-DOWN RESOURCES INTO 
ENERGY AND MATERIALS—LIKE ELECTRICITY, 
HEAT, FUELS, WATER, LAND, GHGs, ETC.—AND 
THESE ARE USED BY ALL SECTORS AND 
HOUSEHOLDS TOO!

PAID WORK IS THEN DIVIDED INTO 
ECONOMIC SECTORS: THE CATABOLIC 
ORGANS OF SOCIETY… 

CONCLUSION:

THE WORLD NEEDS MuSIASEM BECAUSE, AT A GLANCE, IT ILLUSTRATES 
RELATIONS AND TRADE-OFFS AT MULTIPLE SCALES AND INTEGRATES 
SECTORS, ENERGY AND MATERIALS, PAID WORK, ECONOMIC VALUE, AND 
ENVIRONMENTAL PRESSURES. IT THEREFORE PROVIDES A SUPERIOR 
FRAMING OF ISSUES ON WHICH TO BASE COMPLEX POLICY DECISIONS. 

SOCIETAL METABOLISM EXAMINES 
A SOCIETY LIKE AN ORGANISM, AN 
ORGANISM WITH A METABOLISM… 
LIKE A HUMAN METABOLISM...
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Why does the world need societal metabolic analyses?

Collaborator: Keith Matthews

Introducing MuSIASEM: 
Multi-Scale Integrated 
Analysis of Societal and 
Ecosystem Metabolism
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SO, WHAT IS METABOLISM?
METABOLISM IS HOW ENERGY IS DISTRIBUTED IN AN 

ORGANISM; IT HAS BOTH ANABOLIC AND CATABOLIC 

PROCESSES. Anabolism builds up the body and catabolism 

transforms inputs like food into useable energy forms. 

Feel free to contact me regarding 

this poster. I’m happy to hear 

comments and critique. 

WE CAN APPLY THE SAME METABOLIC 
CONCEPTS TO A SOCIETY. Anabolism, 
reproducing society, occurs in households 
and catabolism, the breaking-down-of-
resources-into-usable-energy, occurs in 
the paid work sector.

LEGEND

RED TEXT EXPLAINS HOW THE 
TABLE IS STRUCTURED

BLACK TEXT DETAILS 
HIGHLIGHTS & INSIGHTS

GREEN TEXT REFERS TO PRESENT 
& FUTURE CHALLENGES

SEE QR CODE FOR A VIDEO 
OF THIS PRESENTATION

SOURCE: This is real data for 2019 UK and from different sources like the Department for Energy Security and Net Zero for energy and greenhouse 
gas statistics and the Office for National Statistics for population estimates, paid work hours, and gross value added.

HIGHLIGHTS & INSIGHTS

Item A: note how the paid work sector is more 
fuel-intensive than the household sector

Item B: note the high-intensity fuel use of the 
transportation sector

Item C: the transportation and energy/fuel 
production sectors have the highest 
energy metabolic rates but for different 
reasons: fuel use for transportation 
versus heat in energy/fuel production

Item D: energy/fuel production has the highest 
metabolic intensity for heat of any sector

Item E: energy/fuel production has the highest 
economic job productivity rate; with low 
hours of paid work, this sector is very 
capital-intensive

Item F: note the high values for all coupled GHG 
rates in agriculture

Item G: note the high rate of GHG to paid work 
hours in energy/fuel production 

Item H: note the lower GHG intensities in the 
commercial and public administration 
sectors

BY 2050, THESE GHG VALUES MUST DROP TO NET ZERO: HOW WILL THIS HAPPEN AND HOW WILL THIS 
AFFECT PAID WORK, HOUSEHOLDS, AND RELATED TYPES OF ENERGY CARRIERS AND GROSS VALUE ADDED?

MULTIPLE LEVELS 
OF SOCIETY: LEVEL 
2 SPLITS LEVEL 1 
INTO HOUSEHOLDS 
AND PAID WORK; 
LEVEL 3 PARSES 
PAID WORK INTO 
SECTORS 

THIS COLUMN HAS 
THE MILLIONS OF 
HOURS AVAILABLE 
TO THE TOTAL 
POPULATION OF THE 
UK IN 2019, AND FOR 
ALL SECTORS

METABOLIC SECTION 
WHERE ENERGY 
CARRIER VALUES ARE 
DIVIDED BY HOURS OF 
HUMAN ACTIVITY

ENERGY CARRIERS

GHG COUPLING 
INTENSITY 
SECTION

WE ARE TRYING TO 
ADD WATER AND 
LAND DATA HERE

GREENHOUSE GASES PER SECTOR

GROSS VALUE 
ADDED DIVIDED BY 
PAID WORK HOURS

PAID WORK INTENSITY 
OF GROSS VALUE 
ADDED 
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