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Outline

l. Opening question

Il. Origins of the industrial curve
Lessons of English history

lll. What are the analogies?
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l. Opening Question

What is the “Third Curve”?
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Is It the Information Revolution?

information

industry The

next
revolution

agriculture

© B.J. Heinzen 2000, slide 4



Is It the Ecological Revolution?

ecology

information

The
next
revolution

agriculture
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Will Ecological Change = Industrial Change?

repaying the subsidy —..........
because...

The
Ecological
/,-‘ Revolution
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° [
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Local & Global Ecosystems are finite & dynamic

& global population, in billions © B.J. Heinzen 2000, slide 6



What Are the Parallels?

inventing ecology
ecological
society
inventing f
industrial \ Exploring
society \ the
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ll. Inventing Industrial Societies

The Example of English History

* Necessity
» Disease
 Learning & engagement

*Where technology fits in
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Necessity




millions of people

An Age of Expansion & Innovation

Expanding colonisation of
_ woodlands, heaths & fens

STEADY
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GROWTH
IN EUR-ASIAN
TRADE
1228
*Seacoal Lane
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millions of people

Educational & Political Experiments

9 -
8 -

Chancery _
clerks begin Council

keeping the , 1200-1300
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* Bologna

1100-1200 * Paris
30 secular * Oxford
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to public ,
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Two Prosperous, Successful Centuries

e Growing trade

e Growing population

o Expanding croplands

* Growing political sophistication
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Entering the Malthusian Tra

hitting the limits of land
9. colonisation

Increasing Inequality

8 .
2 Under the Normans:
Several thousand small estates
6. combined into less
5 | than two hundred major lordships
Warm
& dry “an administrative achievement

comparable with

; 9%
1228 the Domesday Inquest itself.

*Seacoal Lane

1300

millions of people
AN

1100 -
1200 +
1400 +
1500 +
1600 +
1650 +
1700 +
1750 +
1800 -+

300bc

* Sir Frank Stenton, quoted in Christopher Brooke, From Alfred to Henry 11l 871-1272. W.W. Norton,
New York 1969 printing, p.107. © B.J. Heinzen 2000, slide 13




Growing Peasant Hardship

“The tale of the villager’s fortunes
in this period is one of
the progress of poverty.”

Famines in England: 1272, 1277, 1283, 1292, 131

1316-17:

“orain liveries were suspended
altogether by the Bishop of Winchester
‘on account of the dearness of corn.’”

Edward Miller, John Hatcher, Medieval England: Rural Society & Economic Change 1086-1348. 1978,
reprinted 1999, Longman. Famines dates from Philip Ziegler, The Black Death, new edition, Penguin, © B.J. Heinzen 2000, slide 14
1998., 32




The Calamitous 14th Century

hitting the limits of land

> 4

9. colonisation
8 - Climate

h
- change
6.

1348

S - Black Death
4 |
3 .
2 .

30-40% of the population dies
in 2 years*

millions of people

1228

*Seacoal Lane

300bc
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1750 T
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* yarious sources
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millions of people

Recovery & Reorganisation Begins

labour, not land ) )
Economic relations

IS now scarce
reorganised, but
Climate
change
wood fuel &
building materials
1381 remain scarce
Wat Tyler’s
M Rebellion
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Voragious’ iron furnaces
burn charcoal; by 1600
coal cheaper than wood

1228

Seacoal Lane
s
1

1300

1400 T
3
K

1100 ~
1200 T
1500 T
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1650 T
1700 T
1750 T
1800 -+

300bc
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Slower Growth of Population

limits of agricultural
9 _techniques & wood remain

&

epidemics

8 3

g’ ;: No/late*
7- > 450 yearsmarrlage
6. — >

Black Death

millions of people
AN

1228
Seacoal Lane

Voragious’ iron furnaces
burn charcoal; by 1600

1 4
Rers o coal cheaper than wood
0 : ! ! ! ! ! ! ! ! |
(&) o o o o o o o o o
Qo o S 1 300 o o o o o O o
o ol (q\| <t Lo © © N~ N~ o0
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* Lawrence Stone, The Family, Sex and Marriage in England 1500-1800, Harper Torchbooks, 1979, chap. 2, passim. 1625-
1825: 15-25% of peers’ daughters never married; 15-20% of peers’s sons never marrried. 1695 Lichfield, 9% of women
> age 30 unmarried.
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Estimates of English Agricultural QOutput
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Mark Overton, Agricultural Revolution in England ... 1500-1850, 1996, p.75 & p.8
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1630 - A New England Indian’s View

“Why come the Englishmen hither?

It is because [they] want firing:
for ...

having burnt up the wood in one place ...
they are faine to follow the wood ...”

William Cronon, Changes in the Land: Indians, Colonists and the Ecology of New
England. New York 1983, 1988, p. 49, quoting a letter from Roger Williams dated © B.J. Heinzen 2000, slide 19
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millions of people

Necessity & the Origins of Invention

despite reduced threat of
food scarcity ...

ecessity:

Climate
change

New Systems of:

 Agriculture

Y * Energy
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Voragious’ iron furnaces
burn charcoal; by 1600
coal cheaper than wood

1228

Seacoal Lane
s

1

1

1400 T
3
K

300bc
1100 -
1200 T
= N
W
-
o
1500 T
1600 T
1650 T
1700 T
1750 T
1800 -+

© B.J. Heinzen 2000, slide 20



Learning:

Entering the Age of Learning




2 Important Drivers in the Age of Learning

*
*
*
*
0

Elite learning - new knowledge-

3 universities

the quiet
revolutions of :
1100-1200 Basic
/ literacy
0 public schoolg ~. . "
""" printing

Popular learning - popular knowledge

1100
1200
1300 |
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1650 7
1700 T
1750
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© B.J. Heinzen 2000, slide 22



millions of people

Schooling Continues to Expand VAN

voluntary :

1480-1650 efforts
9 Private F1734 “reached’
. endow ts to / Charity .,
1100-1509 . grammar ; { Schools ; ..?
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Spread of New Method & Conceptual Framework

European

/120005 %/ 1209
Oxford { Cambridge : empiricism

IAY : Learning
-, formed ; *, formed

mechanical philgsophy

“Socractic dialogues”

Logic &

Greco-Arab
knowledge,
Aristotle

1250-1300
Authorised & *
‘autonomous .+
king & popg.o"

Dialectics

R
.
.
.
.
.
.
.
.
.
.*

/1250-1300. /1250-1300.
. self- ‘i true
":“‘governing’:’. communitieS

1557-1630

>50% Oxford students are ‘plebs’
l.e. husbandmen, clothworkers, trades, glovers*

______________________

initiative o
masters &

| | | | | | | |

I I I I I I I I

1150 - 1300 S = = 3 = 3 =
< 7o) © © ~ N~ o)

- - - - - - -

Re plebs:Nigel Whealey, Writing and Society: Literacy, print and politics in Britain 1590-1660. Routledge, London and New York, 1999, p. 37. )
rest: from: Jacques Verger, “The Universities and Scholasticism”, ch. 10 in The New Cambridge Medieval History, vol. 5, CUP, 1999, passim. © B.J. Heinzen 2000, slide 24




Book Buying, Selling & Publishing IGrows

1534 &°57 1650-1700: 10,000 titles/yr
Gov’t protects 1660s: 400,000 almanacs/yr
/a0 | printers; ) 1690 = 2 min vols.
9 _ Vernacular P 1641-2 -
""""""""""""""" books > .CQ-------Qfm-e d Govtloses 4
1350-1400 . g
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o4 . * TITLES
r Books & pamphlets
w3 | printed in England
g ’ no. oravg. per year
=, (¥ 1200
‘€ /Hand made

books
for sale,

Average no. of titles from: Nigel Whealey, Writing and Society: Literacy, print and politics in Britain 1590-1660. Routledge, London and New © B.J. Heinzen 2000. slide 25
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Englishmen & Women Learn to Sign

100%

90 This information is based on the number
80 of people who could sign their names. Perhaps

as many as another 1/3 knew how to read, /
70 but not how to write.
60
50
40 ¢ men /
30 o
20 // /'/ —=— women

10 Iﬁ/t/

1500 1550 1600 1650 1700 1750 1800 1850 1900

Literacy data from Literacy and the Social Order by David Cressy, Cambridge University Press, numbers read off graph on p. 177
Estimate of reading from: Nigel Whealey, Writing and Society: Literacy, print and politics in Britain 1590-1660. Routledge, London and New Y@ B9%P9He2azen 2000, slide 26




Novelty: Creation of Shared Knowledge

___________________________________ Project
Logics | Dlalectu.:al lear::ung in by
practical settings Project

“ Dl I - .:’
, hatectico/ through a process of

social engagement

3 universities

2 Quiet
revolutions

Basic
literacy
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Engagement




Engagsement = Creative Societies

=
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1400
“Gentleman” & “Yeoman”

Necessity geog raph Te
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millions of people

Primogeniture, Epidemics & Mobilit

9 .

7

e

“In any three decades
of the 17th century
1/3rd to 1/2rd of
[gentle] Lancashire
families lost their

status,
financially ruined or
failing to produce
male heirs.”

&lﬁ

=
i

S

ok
B
A=

1665
QILAST
GUE

In order to grow, London needed:

1560-1625: 5600 immigrants/yr
1 65 0-1700: 8000 tmmtgrants/yr

1100

1400

1500 T

1600 T
1650 T
1700 T
1750 T

dates of epidemics & London population from: Keith Wrightson, English Society, 1580-1680, Routledge, 1982, p. 128; epidemics of

14thC. from “Health, Diet, Medicine & the Plague” by Simone, Macdougall in Chris Given-Wilson, An Illustrated History of Late
Medieval England, Manchester University Press, 1996, p. 97; Lancashire quote from Nigel Whealey, Writing & Society, Routledge,

1000 .« DK
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Engagem’t thru Openness, Projects & Gossi

A
Mobile Professions
Society ) T Weakly
Defined
" Project
Project /
A e An
Small Intimate
State Society
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Face to Face Projects on a Human Scale

Mobility
Nobles as small clas
» 2nd sons look for work

Late marriage, small familie

Professions
*Weak boundaries
» Mutiple roles
* Learning by doing

* Adolescents in service
* Neighbours as
effective equals / .

 Hand & mind

- « Oral & written
i Roads, bridges, canals .\Logical & empiric#l

» Water
e Coal
e Trade
» Agriculture ._
% *Schools, universities
Small State almshouses | Intimacy
* Few nobles in gov'\ e L < 5.6 Tl e
» [ ocal decisions » Scale of:

* Assizes & Circuits streets, ships, households
* Kings need cash
Parliament to Londo
London seasons
county seats

» Church pews
Personality over tim
» Walking as

recreation
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Creation of the ‘“Dispersed University”’

1660ff: Decline of Oxbridge & Inns

® higher fees
* no dissenters allowed

* loss of reputation at Inns of Court

s 50% Percent of Oxford students

who were 'plebs'™
37%
27%
17%

1570 = 1630ff 1711 1760 1810
-1630

*husbandmen, clothworkers, trades, glovers

Oxford plebs from: Nigel Whealey, Writing & Society, Routledge, 1999, p.37, quotation from: M.D.

Shipman, Education & Modernisation. Faber & Faber, 1971, p. 100.

“Intellectual life was concentrated

outside the universities and merged

with practical affairs.

“The most remarkable [in 19" century]
was the Lunar Society of Birmingham
in which men such as Watt, Boulton,
Wedgewood, Joseph Priestley and
Erasmus Darwin met and exchanged
scientific, philosophical and technical
information. Many of these societies
started in coffee houses which served
not only as centres of business an the
spreading of news, but as potential
learned societies.”

To be a ‘gentleman’:

Leisure, wealth & learning
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Learning & Engagement: Drivers of Change

___________________________________ | Project
/ Logic& Social, dialectical by
\ Dialectics learning in practical {’l’Oject

settings

3 universities

2 Quiet
revolutions

Basic
literacy
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Where Technology
Fits In...




Estimates of English Agricultural QOutput
1520--1850

18 T o 300
wwm===_Population - in millions (previous limit 5-6 min
eople
16 . people) 3 g
1 Output - volume method - value of total ag. 250 2
14 output -
(crops, meat, dairy) in £million at 1850 prices B 3
12 200
@ 3
S 10 ] =
E 150 2
c 8 ©
) B
5 6 100
=
&
o 4 B
50
2
0 : : : : H 0
o oy )y oy - )y - oy - - - - - - M ° rit_
5 8 838 8 R P2 ERRI IS aority
(.90% Ofpop. - - - - - - - - - - - - - - producefor
in agric. for family &
own_family markets

Mark Overton, Agricultural Revolution in England ... 1500-1850, 1996, p.75 & p.8 © B.J. Heinzen 2000, slide 37




Development of Markets: 1701-1750

Middlemen + transport react to prices that signal necessity
< 1600 1601-1650 16511700 =~ 1701-1750 = 1751-1800 | 1801-1850

Middlemen
indispensable

Grain traded
nationally &

1750: London !N N. Europe
Corn Exchange

1838:
60 million
letters sent

markets, in
800 market

private market’g
by samples of

towns; .
strong reg., 1690s? . 1790: end
no weekl_y grain of domestic N
middlemen prices market reg. )
ublished 8
allowed weak 3
enforc’t & §
[=} —
1663!/reselling & %7 S £
storing allowed 3 = 1846:
] o | Corn
g Laws
between mkt 3 repealed
B S
1660 1700 rjvers 1772 1830

linked

Mark Overton, Agricultural Revolution in England ... 1500-1850, 1996, 137-47 passim © B.J. Heinzen 2000, slide 38




Development & Diffusion of Technology

1751-1800

<1600 1601-1650 1651-1700 1701-:1750
1770s Jethro + 1870 80% of
DIFFUSING Tull seed drill l:orfolk system wheat harvest'd
e preads widely -
imitated with scythes
, 1835 scythes
: % R(;“ _ widespread
PO ocal T 1830s ag. engin’g 1850s seed drill
foundaries. indus. dev'd UG UL
Upsurge in 1767 Roval 1845 Circencester 1850s wide
LEARNING ag. writing LaFashirZ Ag. Ag’l College range of farm’g
Society journals:
1838 Royal Ag. 17,000 readers
1664 Royal Society of Eng.
Society
studies ag. 1770s 1stlocal 1803 23 local 1855 700 local
practices farmers’ assoc. farmers’ assoc. farmers’ assoc.
1731
INTRODUCING: Jethro Tull's
seed drill
1500s
designs 1630 1650s 1730 1799
for seed turnips* clover* new! R'm scythes
drills known as  appears as plough introduced
in S. Engl’d

published ' fodder crop ' fodder crop patented
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Uses of Coal in England Over Time

Bessemer steel

1528/ - Smelting, non-ferrous metals 1709

- Brick making
- Flour milling
- Pottery

1830 Railroads
Domestic heating, London
1820 steam power

1800 coal gas for lighting

1228 Limeburning, London
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Rise of Coal in Iron & Steel

Invention

. New ironworks |
. nrBristol |

pig iron using

Profits from

Diffusion

1750-1800
Coke replaces
charcoal
(nh ironmaking

Improvement

1853
Mr.
Bessemer’s
demonst’n

1828
Neilson’s hot
blast furnace
in Scotland

pots
not bar iron

Costs per ton, in sterling

Sterling/ton

1701-12 1730s

B Charcoal ironmasters

B Coke ironmasters

1750-1800

1750-1800: Prices signal necessity
differential largely due to rise in charcoal prices + fall in coked coal prices

Charles K. Hyde, Technological Change & the British Iron Industry, 1700-1870, Princeton U. Press, 1977, chapters 2 &

3.
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Technology Tracks Social Learning

pulled along by price signals of necessity

100%
90 Where technology is defined as the application of
80 scientific knowledge to practical affairs. //

1 /
60 s /
50 A
40
30

20
10

—ii— women

1500 1550 1600 1650 1700 1750 1800 1850 1900

Literacy data from Literacy and the Social Order by David Cressy, Cambridge University Press, numbers read off graph on p. 177 @

Estimate of reading from: Nigel Whealey, Writing and Society: Literacy, print and politics in Britain 1590-1660. Routledge, London and New York, 1999, p. 22.

Technology data from The Timetables of History by Bernard Grun. Simon & Schuster, New York, 1979, from the column ‘Science, Technology, Growth’ passim.
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lll. What are the analogies?

© B.J. Heinzen 2000, slide 43



200 Years of Expansion & Innovation,

Expanding colonisation of
tropical forests & marginal lands

GROWTH of

POPULATION,

TRADE &
COMMUNICATION

1800
1950
1975
N
o 1
-
o
2010 T
2020
2030
2040
2050
2060
2070

© B.J. Heinzen 2000, slide 44



billions of people

What Might Be the New Necessity?

Will it be the threat of food

N W A O @ N o ©
1 1 1 1 1 1 1 J

scarcity? Or ...
Climate Necessity:
change?
The managem’t of:
- Water
 Air quality
¥
y -
Y » Disease?
I I I I I I |
o o o o o o o
— QA ™ < g} O N~
o o o o o o o
Q\| Al (qV} (qV} (QV Al Al
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millions of people

(@) —
1

N W A O @ N o ©
| I I E— E— S R S

What Are Today’s Experiments?

Agreements?

(How quickly
might they evolve?)

Record
Keeping?

Framework?

Knowledqge?

./

1900 2000 30007
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What Will Be the Conceptual Framework?

Predictable

Mm;; _1;.‘\‘ o rmtlinn.
A Y &, ‘AA&A
AAAI Aq! IAAAA .

silient mos




What Will Be the Necessary Universal Skill?

100%
:g This information is based on the number ~ //
7o of people worldwide who could ....2 ~ //

60

/
50 P o

. 4i:T1////'//// ,l//////./////
30
20 // /'/ —m— women

10 Ii-(/t/

1900 1950 2000 2010 2020 2030 2040 2050 2060
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What Will Be the Important Engagements?

Biodiversity increases in the tropics.

The most populous developing countries are also in the tropics.

Is there a form of non-industrial modernisation?
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Where Will We Find a Workable Scale?

Intimacy?
* < 6-8 min people
« Scale of:
streets, ships, households

» Church pews
» Personality over time
» Walking as
recreation

Where will we engage
face to face
over the long term?
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What Will Be the Price Signals?

There is a clear market for Where is the market for
eggs, fruits & vegtables _— -

Non-use of Biodiversity?
Resources?

Where are the positive
incentives?
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Another View of Technology

© B.J. Heinzen 2000, slide 52



