


Catching Up with the Economy

By ROBERT W. FOGEL *

In his Presidential Address five years ago,
Zvi Griliches (1994 ) called attention to the se-
vere difficulties that beset current attempts to
measure the growth of labor productivity in
the American economy. Because of these dif-
ficulties, it is likely that the true rate of eco-
nomic growth is substantially underestimated.
The root of the problem is the difficulty in
measuring output in the service sector which
now represents two-thirds of the economy. In
such sectors as health care and information
services, the contribution to gross domestic
product (GDP) is measured by inputs rather
than outputs, a procedure that makes it impos-
sible to gauge accurately improvements in the
quality of output. Thus, in the case of com-
puters, which are transforming American so-
ciety, economists have been unable, so far, to
find a measurable contribution of computers to
the rise in labor productivity — an astonishing
paradox.

I want to follow up on this problem of mis-
measurements. My thesis is that the profession
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is lagging behind the economy more than it
has to. We are, to some extent, entangled in
concepts of the economy and in analytical
techniques that were developed during the first
third or so of the century, when economics
emerged as a modern discipline. The range of
the discipline did not expand greatly during
the middle decades of the century, due partly
to a concentration on the reformulation of the
previous analytical concepts and techniques in
more sophisticated and more general mathe-
matical models. Although the dividends from
these efforts were high and have contributed
to the flexibility and capacity of economics,
they did not encourage a reconsideration of
some of the received assumptions about the
scope and focus of economic analysis. There
has been a significant broadening of the scope
of economics during recent decades, with the
emergence of such fields as the new household
economics, the new institutional economics,
the economics of aging, and medical econom-
ics, but much remains to be done.

The balance of this address is divided into
four sections. I begin with the inadequate
attention to the accelerating rate of techno-
logical change, the implications of this accel-
eration for the restructuring of the economy,
and its transforming effect on human beings.
I then consider the neglect of the nonmarket
sector of the economy, the implication of that
neglect for the measurement of consumption,
and for the analysis of economic growth. The
third section deals with the need to shift the
focus of economic analysis from cross-
sectional to life-cycle and intergenerational
data sets, especially in connection with fore-
casting. The final section points to the impact
of cultural lag in the treatment of material in-
equality, and the neglect of the more severe
problem of spiritual inequality. I use the word
spiritual not in its religious sense but as a ref-
erence to commodities that lack material form.
Spiritual or immaterial commodities make up
most of consumption in the United States and
other rich countries today.
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FIGURE 1. THE GROWTH OF THE WORLD POPULATION AND SOME MAJOR EVENTS IN THE HISTORY OF TECHNOLOGY

Notes: There is usually a lag between the invention of a process or a machine and its general application to production.
‘“‘Beginning’’ means the earliest stage of this diffusion process.

Sources: Carl W. Bishop, 1936; T. K. Derry and T. I. William, 1960; Graham Clark, 1961; B. H. Slicher von Bath,
1963; Stuart Piggott, 1965; Glenn T. Trewartha, 1969; William McNeill, 1971; Jacob Bronowski, 1973; Carlo M.
Cipolla, 1974; B. M. Fagan, 1977. See also E. A. Wrigley, 1987; Robert C. Allen, 1992, 1994.
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kadi ir Latvijas izgltibas ekosistemas galvenie izaicinajumi un to noversanas celi?

" Searching for: Latvijas izalitibas ekosistémas galvenie izalcindjumi un to novérsanas celi
w Generating answers for you_
Latvijas izgltibas ekosistémas galvenie izaicingumi ir saistiti ar vienotu izpratni par kvalitativu izgitibu,

ko sagaidam no valsts izglitibas sistémas, bérnu atikirigajiem zinasanu [imeniem, vinu sagatavotibu
macibam, latviesu valodas zindsanam un prasmem ]

Lai novarstu sos izaicingjumus, ir nepieciesams stiprinat skolotaju un skalénu kompetences, uzlabot
izgltibas kvalitdti, nodrosingt pisejamibu un vienlidzigas iespéjas visiem skoléniem L3

Izglitibas sistémas attistibai ir Jabat saistitai ar tautsaimniecibas attistibu un valsts Konkurétspéjas
veldosanu, labklaibas un dzives kvalitdtes nodrosindsanu, demokritiskas un pilsoniskl aktivas

sabiedribas stiprinasanu, latviesu kultarvésturiskas identitates, kultdras un latviesu valodas saglabasanu
a

Lai sasniegiu 205 mérkus, Latvijas izglittbas sistémas pamatnostadném 2021.-2027. gadam ir noteikts
uzZlabot izgitibas kvalitati, nodroginot piegjamibu un vienlidzigas iesp&jas visiem skoléniem. Tiek

planots ieviest jaunus macibu priekEmetus, uzlabot skolotaju darba apstakius un palielingt vinu
atalgojumu * .

Leamnmore: 1.0rllsmlv 2 unescolv 3. likumily 4 enciklopedija.lv 1of30 @
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OpenAl's latest large language model, GPT-4, is capable
of human-level performance in many professional and
academic exams.
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° GPT 4.0 has made impressive strides over GPT 3.5

° but continues to struggle in certain subjects.

VISUAL Source: OpenAl (2023)
CAPITALIST Note: Percentiles are based on the most recently available score distributions for test takers of each exam type.
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As a result of generative Al, experts assess
that technology could achieve human-level
performance in some technical capabilities
sooner than previously thought.

Technical capabilities, level of human performance achievable
by technology

Estimates post-recent

generative Al developments (2023)' Median @—@ Top quartile — Line represents range

. . of expert estimates
Estimates pre-generative Al (2017)' Median @—@ Top quartile ¥ :

2010 2020 2030 2040 2050 2060 2070 2080

Coordination with multiple agents e

Creativity *—e
Qo
Logical reasoning and o—e
problem solving *o—o
Natural-language generation L
*¢— 9
Natural-language understanding e
*o—e
Output articulation and presentation L o
*——
Generating novel patterns e T
and categories o— o
Sensory perception oo
oo
Social and emational output ® ®
@ L
Social and emetional reasoning o —e
*s— 0
Social and emaotional sensing *e—o

'Comparison made on the business-related tasks required from human workers. Please refer to technical appendix for detailed view of
performance rating methodalogy.
Source: McKinsey Global Institute occupation database; McKinsey analysis

McKinsey
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The midpoint scenario at which automation adoption could reach 50 percent
of time spent on current work activities has accelerated by a decade.

Global automation of time spent on current work activities,' %

100 —- -

e Updated early scenario including
generative AP
Updated late scenano including
generative AP

804 @ s e g @ i e
2017 early scenario®
2017 late scenario®
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2020 2030 2040 2050 2060 2070 2080 2090

includes data from 47 countries, representing about 805 of employment across the world. 2017 estimates are based on the activity and occupation mix from
2016. Scenarios including generative Al are based on the 2021 activity and occupation mix.

*Early scenanc: aggressive scenario for all key model parameters (technical automation potential, integration timelines, economic feasibiity, and technology
diffusion rates))

ILate scenario: parameters are set for later adoption potential
Source: McKinsey Global Institute analysis

McKinsey & Company




Izzudis vai paliks?

Darbs Aizstatas iemanas

Grati aizstajamas iemanas

1. Datu ievades operators Atrums un precizitate 1. Terapeits Empatija un cilveciska saikne

2. Klientu apkalpotajs Komunikacija un empatija 2. Socialais darbinieks Kompleksas socialas un emocionalas pieredzes
3. Korektors Uzmaniba detalam 3. Mazu bérnu skolotajs Cilveciska sazina kognitivai attistibai

4. Jurista paligs Izpéte un sakartoSana 4. Medmasas Cilveciska empatija un adaptésanas

5. Gramatvedis Matematiskas iemanas 5. Makslinieki Radosums, emocijas, unikalitate

6. Tulks Valodas parzinasana 6. Rakstnieki Cilveciskas pieredzes nianses

7. Tekstu raditajs Radosums un rakstisana 7. Sefpavari Garsu sarez(itiba, pasnieg$ana

8. Tirgus analitikis Analitiskas iemanas 8. Frizieri Personiskais stils, radoSums

9. Socialo tiklu parvaldnieks Satura radi$ana un parraudziba 9. Personiskie treneri Motivacija, individualas vajadzibas

10. Asistents Laika parvaldiba 10. Pasakumu planotaji Radosums, problému risinasana

11. Attalinatais pardevejs Parliecinasana un komunikacija 11. Celtnieki Problému risinasana objekta, piemérosanas
12. Personiskais asistents Daudzuzdevumu parvaldiba 12. Nodarbinatibas treneris Dzila psihologijas izpratne

13. Stenografists Klausi$anas un pierakstiSana 13. Arheologs Vesturiskais konteksts, kultiras nianses

14. Zinu reportieris Faktu parbaude un rakstisana 14. Juras biologs Ekologijas izpratne, piemérosanas

15. Celojumu agents Planosana un koordinésana 15. Etikas eksperts Morala domasana, kultdras izpratne

16. Apmacitajs Zinasanas un macisana 16. Diplomats Cilveku novertésana, kultiras izpratne

17. Tehniska atbalsta specialists Problemu diagnostika un atrisinasana 17. Garidznieks Gariga vadiba

18. Marketinga specialists Klientu atlase un rakstisana 18. Elektrikis Problemu risinasana, pieméerosanas unikalajam
19. Satura moderators Kritiska domasana un Iémumu pienemsana 19. Santehnikis Problému risinasana, mehaniskas iemanas

20. Personala specialists IntervéSana un izvertéSana 20. Maza biznesa Tpasnieks RadoSums, inovacijas, riska uznems$anas
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Kas pilnigi no jauna?

Alvin Foo & @alvinfoo - Jun7
Jobs of the future... our kids will be taking up one of these roles &

Jobs of the future 2025-2050
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Future of Jobs

Reskilling needs

447

of workers’ core skills
are expected to change R\
in the next five years

Source: World Economic Forum,
Future of Jobs Report 2023.




Source

World Economic Forum, Future of Jobs Survey 2023.

FIGURE 4.6

Core skill for workers in 2023 (%)

The evolving skills landscape, 2023-2027

The probability of an organization surveyed evaluating a skill to be a core skill for its workers in 2023 versus the probability of the skill
appearing in its reskiling and upskilling inttiative in the next five years

.Anlalytical thinking

@ Creative thinking

Motivation and self-awareness @ © Resilience, flexibility and agility
(] Curiosity and lifelong learning

Dependability and @ @ Technological literacy

attention to detail + Empathy and active listening

2 Quality control + Leadership and social influence
Systerns thinking @
| + Talent management

—Service orientation-and-customer-service
* Resource managernent

[ "
Reading, writing
and operations

and mathematics ® 4 and big data

| Design and user experience
5 Teaching @ Desg P
. and mentoring
Programming @ @ - Marketing and media

[ . | Environmental stewardship

® Global Manual dexterity,
citizenship  endurance and precision

| Multi-lingualism

 Sensory-processing abilities

U 20 U 40 ol sl

Reskilling focus, 2023-202T7 (%)

I Cognitive skills Engagement skills Il Ethics Management skills Il Physical abilities Bl Seli-efficacy

I Technology skills Working with others

Note

The Future of Jobs Survey uses the World Economic Forum's Global Skills Taxonomy.

Top 10 skills of 2023

3. @ Resilience, flexibility and agility
4, @ Motivation and self-awareness

5. @ Curiosity and lifelong learning

Type of skill

W Cognitive skils W Seif-efficacy ~ # Management skills

Source
World Economic Forum, Future of Jobs Report 2023.
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ECONOMIC
FORUM

6. ,@ Technological literacy

7 @ Dependability and attention to detail
8. @ Empathy and active listening
9. @ Leadership and social influence

10. @ Quality control

I Technology skills W Working with others

Note
The skills judged to be of greatest importance to workers at the time of the survey
















P I v e - t ® ® t I kt Eric Feigl-Ding £ @DrEricDing - May 26
a p a SI n a a Is I n e e s Whoa.... FDA has just approved the first human trial of computer-to-

human Neuralink interface. Ready or not... the ™ augmented human vs Al
race just got realz yo. God help us. Would you enroll as the first guinea pig

E The Economist &2 @TheEconomist - 15h
Apple’s message is clear: after desktop and mobile computing, the next big

tech era will be spatial computing—also known as augmented reality

economist.com
Apple’s Vision Pro is an incredible machine. Now to find out what it is ...
The meaning of “spatial computing™

4, Neuralink £& @neuralink - May 26

We are excited to share that we have received the FDA’s approval to
launch our first-in-human clinical study!

This is the result of incredible work by the Neuralink team in close 20
collaboration with the FDA and represents an important first step tha...
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