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Sazetak
U svojoj kapitalnoj knjizi o povijesti okolisa,
1.G. Simmons predstavlja razvoj covjekova
utjecaja na okolis Zemlje, bazirajuci svoje
analize na ljudskom raspolaganju i
upravljanju tokovima i upotrebom energije.
Takav pristup podrazumijeva da izneseni
energetski podaci moraju biti tocni i
medusobno usporedivi, kako bi se Citatelju
omogucilo da shvati njihovo znacenje i
posljedice kroz tijek vremena. Analizom
podataka prezentiranih u ovoj knjizi autor
Jje zaklju¢ioda mnogi podaci nisu ispravni
ili ispravno predstavljeni. Autor je nadalje
uocio da Sl sustav jedinica nije bio dosljedno
koristen u knjizi, Sto znatiZeljnog citatelja
prisiljava da u cilju usporedbe razlicitih
podataka neprestano koristi svoj kalkulator.

KIjuéne rijeci: energetski podaci, neispravni
podaci, nepravilna prezentacija

uvoD

Knjigu poznatog britanskog geografa i hi-
storiara okoliSa profesora I. G. Simmonsa:
Globalna povijest okolisa, od 10000. pr. Kr. do
2000. n. Kr., objavili su University of Chicago
Press i Edinburgh University Press godine
2008. Prijevod knjige na hrvatski jezik objavio
je Disput, Zagreb 2010. i s pravom ga Citateljima
predstavio kao kapitalno mulitidisciplinarno
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Discussion

Summary

In his capital environmental history book,
1.G. Simmons presented the development of
man’s impact to the Earth’s environment,
basing his analyses on human disposal and
control of energy flow and use. Such
approach would imply that energy data
presented must be accurate and inter-
comparable, to allow readers to understand
their meaning and consequences in time.
Through the analysis of data presented in
the book, the author concluded that many
data were incorrect or incorrectly presented.
The author has also noticed that SI system
of units has not been used throughout the
book, forcing a curious reader to constantly
use his calculator in order to compare
various data.

Key words: energy data, incorrect data,
incorrect presentation

INTRODUCTION

Global Environmental History: 10,000 BC
to AD 2000., a book written by Professor 1.G.
Simmons, a distinguished British geographer
and environmental historian was published by
University of Chicago Press and Edinburgh
University Press, 2008. It was translated into
Croatian language and published by Disput,
Zagreb in 2010., and presented rightly to the

EKONOMSKA | EKOHISTORLJA

Volumen IX, Broj 9, str. 166 - 173



Eko

djelo, koje integrira prirodne, druStvene i huma-
nisticke znanosti, knjigu koja se ne usredotocuje
samo na materijalni svijet, ve¢ obuhvaca i svijet
ideja, shvacajuci prirodu i odnos Covjeka prema
njoj na Zemlji. Autorica prikaza objavljenog u
Casopisu Ekonomska i ekohistorija, naglasila
je da je autor knjige uloZio opseZan trud da bi
prikupio i iznio mnogobrojne “enciklopedijske”
podatke, s time da materijalni svijet i svijet
ideja povezuje putem energije'. Ovaj »ad hoc«
inZenjerski kriti¢ki osvrt temelji se uglavnom na
analizi to¢nosti energetskih podataka i, u ma-
njoj mjeri, na kritici o¢igledno pogresnih detalja
koji se nikako ne bi smjeli pojaviti u knjizi koja
je »zamisljena kao opce, temeljno Stivo za kole-
gije Povijest okolisa, Ekohistorija i Historijska
geografija na fakultetima SveuciliSta u Zagrebu
i Zadru«.? Analiza je ograni¢ena uglavnom na
tocnost iznesenih energetskih i inZenjerskih po-
dataka. Autor kritike pokazao je ne samo da su
mnogi podaci pogresni, ve¢ i da je odnos medu
razli¢itim podacima iznesenima u tekstu pogre-
San. Pri analizi to¢nosti podataka koriSteni su i
usporedeni originalno englesko izdanje® i hrvat-
ski prijevod knjige. Stranice na koje se autor u
daljnjem tekstu referira odnose se na hrvatsko
izdanje knjige. Ovaj prikaz nije zamisljen kao
cjelovita analiza svih podataka iznesenih u knji-
zi, ve¢ samo onih koje je s prirodoznanstvenog
i energetskog glediSta bilo relativno lako uociti
1 provjeriti.

' Aleksandra DURIC: Globalna povijest okolisa : od 10000. pr
. Kr.do 2000. n. Kr./ lan G. SIMMONS; s engleskoga preveo
Damjan LALOVI C, Zagreb : Disput, 2010, XIX, 306 str .,
Prijevod djela : Global environmental history, Volumen VII,
Broj 7, str. 151 - 154, Cit. »rijeC je o knjizi koja nudi cjeloviti
pregled najvaznijih promjena u okolisu i pruza uvid u
autorovo opsezno istraZivanje i uloZen trud u predocavanju
svojevrsnih “enciklopedijskih” podataka. Nadalje, knjiga
objedinjuje materijalni svijet i svijet ideja usredotocujuci
se na jednu znacajnu imenicu koja moZe egzistirati u oba
svijeta - energiju. Simmons vidljivo koncentrira svoje napore
na prikaz etapa tehnoloske evolucije koje dospijevaju u prvi
plan zbog jasne orijentacije autora na izvore energije i ljudske
zaokupljenosti njome, ali ne zanemaruje, iako u manjoj mjeri
opisuje, utjecaj prirode na ¢ovjeka.«

2 Borna FURST-BJELIS: Zasto Globalna povijest okolisa
(pogovor) knjizi Globalna povijest okolisa : od 10000. pr . Kr.
do 2000. n. Kr./lan G. SIMMONS

*  1.G. SIMMONS: Global Environmental History, 10000 BC to
AD 2000, ISBN 978 0 7486 2158 3, Edinburgh 2008.
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readers as a capital multidisciplinary work, in-
tegrating natural sciences with social sciences
and humanities, a book concentrated not only to
the material world, but including also the world
of ideas, understanding the nature and inter-re-
lation with man on the Earth. The author of the
review published in Ekonomska i ekohistorija
(Economics and ecohistory) journal pointed out
that the author of the book has invested an im-
mense effort to collect and present a huge amo-
unt of “encyclopaedic” data, interconnecting in
a unique way the material world and the world
of ideas by using human access to energy sour-
ces as a periodisation device'. This engineer’s
critique has mainly been based on analysis of
the accuracy of the energy data presented, and,
to a lesser extent, on the review of the apparently
wrong details which were not to be expected in
such a book, »expected to present a general ba-
sic textbook for the subjects of Environmental
history, Ecohistory and Historical Geografy
at the faculties of the University of Zagreb and
University of Zadar”.? The analysis is restricted
mainly to the accuracy of energy and enginee-
ring data presented. The analysis has proved not
only that many of the data were wrong, but also
that the relation between various data presented
in the book was incorrect. For the analysis of
data accuracy, both the English original® and
Croatian translation have been used and compa-

! Aleksandra DURIC: Globalna povijest okolisa : od 10000.
pr. Kr.do 2000. n. Kr./lan G. SIMMONS,; translated by
Damjan LALOVIC, Zagreb : Disput, 2010, XIX, 306 str,,
Prijevod djela: Global environmental history, Volumen VI,
Broj 7, pp. 151 - 154. Cit. »rije¢ je o knjizi koja nudi cjeloviti
pregled najvaznijih promjena u okolisu i pruza uvid u
autorovo opsezno istraZivanje i uloZen trud u predocavanju
svojevrsnih “enciklopedijskih” podataka. Nadalje, knjiga
objedinjuje materijalni svijet i svijet ideja usredotocujuci
se na jednu znacajnu imenicu koja moZe egzistirati u oba
svijeta — energiju. Simmons vidljivo koncentrira svoje napore
na prikaz etapa tehnoloske evolucije koje dospijevaju u prvi
plan zbog jasne orijentacije autora na izvore energije i ljudske
zaokupljenosti njome, ali ne zanemaruje, iako u manjoj mjeri
opisuje, utjecaj prirode na ¢ovjeka.«

2 Borna FURST-BJELIS: Zato Globalna povijest okolisa
(epilogue) knjizi Globalna povijest okolisa : od 10000. pr . Kr.
do 2000. n. Kr./lan G. SIMMONS

*  1.G. SIMMONS: Global Environmental History, 10000 BC to AD
2000, 1SBN 978 0 7486 2158 3, Edinburgh 2008.
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Prva greska pojavljuje se na str. XV, graf B:
na krivuljama nema naziva koji se pojavljuju u
originalnom engleskom izdanju (sulfati, metan,
dusikovi oksidi, CO2) pa Citatelj mora pogadati
koja se krivulja na §to odnosi. Nadalje, na do-
njem su grafu ucrtane 4 krivulje, ali na ordina-
tama postoje samo 3 skale, pa niti uz najbolju
volju nije moguce ustanoviti (niti u originalu)
Sto predstavlja druga krivulja odozdo. I jedna
sitnica: izmedu brojeva 260 i 300 na donjem
grafu lijevo treba biti 280 umjesto 380.

U poglavlju Materijalne poveznice u od-
nosima ljudi i okoliSa (str.11) iznosi se nekoliko
podataka o energiji suncevog zracenja koje do-
pire do vanjskog sloja Zemljine atmosfere kao i
energetski ekvivalent fotosinteze i mase Zivoti-
nja. Podatak o ukupnom suncevom zracenju od
5500000 EJ/god., je tocan i moguce ga je lako
provjeriti koriStenjem solarne konstante (1,362
kW/m2) i podataka o povrSini diska Zemlje
(radijus Zemlje 6371 km). Podatak da global-
na neto fotosinteza iznosi oko 2000 EJ/god. je
takoder priblizno tocan i mogucée ga je provje-
riti izra¢unom*. To zna¢i da uinkovitost koju
Simmons navodi (0,3%) ne mozZe biti ispravna,
jer je 2000/5500000 = 0,036%° (razlika izmedu
0,3 1 0,036% je veca od 8 puta). Nadalje, ako
masa Zivotinja koje se hrane biljkama iznosi
200 EJ i ako to Cini 1% od ukupne fitomase
kao $to navodi Simmons, tada ukupna fitomasa
na Zemlji ima energetski ekvivalent od 20000

* FIELD, C.B., BEHRENFELD, M.J., RANDERSON, J.T.,
FALKOWSKI, P. (1998): Primary production of the
Biosphere: Integrating Terrestrial and Oceanic
Components, Science 281 (5374), 237-240, procijenjuju
ukupnu fotoautotrofnu primarnu proizvodnju Zemlje
na 104,9 Gt C/god. Koristenjem podatka o ogrijevnoj
moci ugljika (33910 kJ/kg) i uz opcenito prihvaceni odnos
izmedu neto i bruto fotosinteze od oko 2/3 (efikasnost
ide od 30-85%), energetski ekvivalent neto fotosinteticke
proizvodnje iznosi oko 2370 EJ/god.

5 MEDVED, S., NOVAK, P.: Varstvo okolja in obnovljivi viri
energije, Ljubljana, 2000., ISBN 961-6238-35-3 na str. 150
navode da je »pribliZna iskoristivost pretvorbe suncevog
zracenja u biomasu izmedu 0,1 0,2%x, $to je takoder
mnogo manje od 0,3%.

red. Page numbers referred to in the paper are
from the English edition.

InMATERIAL LINKAGESINHUMAN-
ENVIRONMENT RELATIONSHIP (p.8) se-
veral data showing solar radiation energy reac-
hing the outer layer of the Earth’s atmosphere
and energy equivalent of photosynthesis and of
the mass of animals are presented. Total solar
radiation energy (5500000 EJ/yr) is correct and
can easily be checked by using Solar constant
(1.362 kW/m?) and surface area of the Earth disc
(Earth radius 6371 km). Global net photosynthe-
sis datum of 2000 EJ/yr is also roughly correct,
and can be checked by calculation®. This means
that the efficiency claimed by Simmons (0.3%)
cannot be correct, as 2000/5500000 = 0,036%’
(the difference between 0.3 and 0.036% is more
than 8 times). Further on, if the mass of the
animals feeding on plants is 200 EJ and if this
presents 1% of total phytomass as claimed by
Simmons, then total phytomass on the Earth
has the energy equivalent of 20000 EJ. In other
words, it is roughly equal to 10-year global net
photosynthesis®.

On the following page (p.9), a different da-
tum has been presented, that “worldwide plant
mass is a store of 10,000 EJ at any one time”,

4 FIELD, C.B., BEHRENFELD, M.J., RANDERSON, JT.,
FALKOWSKI, P. (1998): Primary production of the
Biosphere: Integrating Terrestrial and Oceanic
Components, Science 281 (5374), 237-240, estimated
that total (photoautotrophic) primary production for the
Earth was 104.9 Gt C/yr. Using calorific value of carbon
(33910 kJ/kg) and with generally accepted relationship
between net and gross photosynthesis of approx. 2/3
(efficiency range from 30-85%), net photosynthetic energy
equivalent production is approx. 2370 EJ/yr.

5 MEDVED, S., NOVAK, P.: Varstvo okolja in obnovljivi viri
energije, Ljubljana, 2000., ISBN 961-6238-35-3 on p. 150
claim that »the approximate efficiency of transformation of
solar radiation into biomass is between 0.1 and 0.2%«, which
is also much less than 0.3%.

¢ GROOMBRIDGE B., JENKINS, M.D. (2000): Global
biodiversity: Earth’s living resources in the 21st century,

p.11, World Conservation Monitoring Centre, World
Conservation Press, Cambridge claim that total living
biomass on the Earth amounts to 560 Gt organic carbon
(apart from bacteria). Using calorific value of carbon
(33910 kJ/kg), it can be calculated that the energy
equivalent of the living biomass on the Earth is 18990 EJ, a
very good approximation to 20000 EJ (Simmons).
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EJ. Drugim rijeCima, ona je priblizno jednaka
10-godisnjoj globalnoj neto fotosintezi®.

No na sljedecoj se stranici (12) navodi ra-
zIi¢iti podatak, tj. da je »svjetska biljna masa je
zaliha od 10000 EJ u bilo koje vrijemex, $to je
svega polovica od fitomase navede na prethod-
noj stranici (20000 EJ).

Na str. 14, u Tablici 1.1 Ukupna energija (E)
koju su ljudi potrosili u povijesti, svi podaci u
Cetvrtoj koloni E/god. (J) su pogresni ako se po-
daci u kolonama 2 (broj godina) i 3 (E (1018 J))
prihvate kao ispravni. Njihovim se koriStenjem
moZe izracunati da su potroSnje u (E/god J):

Za period 50000-8000 g. pr. Kr. 6- 10

Za period 8000 g. pr. Kr.-1 g. n. Kr. 6,3-10'

Za period 1-1750 g. n. Kr. 0,8:10%
Za period 1750-1950 g. n. Kr. 1,810
Za period 1950-2002. g. n. Kr. 12,410

Dalje na istoj stranici izgleda da je ener-
getska potreba po osobi za sakupljaca-lovca od
3000 kcal/dan (tjelesni metabolizam) znatno
podcijenjena, buduc¢i da ona priblizno odgova-
ra danasnjoj dnevnoj potrebi (musSkog) vozaca
traktora’. Energetska potreba sakupljaca-lovca
morala je biti osjetno veca, kako zbog potrebe
za intenzivnijim fizickim radom, tako i zbog
(vjerojatno) znatno slabije toplinske izolacije
tadasnje odjece i negrijanih ili slabo grijanih
nastambi.

U poglavlju Govoreéi sebi (str. 20) navodi
se novCana vrijednost za »rad« ekosustava svije-
ta od 33 trilijuna ameri¢kih dolara, §to se uspo-
reduje s globalnim bruto nacionalnim proizvo-
dom (BNP) od 18 trilijuna® (18:10'%) ameri¢kih

¢ GROOMBRIDGE B., JENKINS, M.D. (2000): Global
biodiversity: Earth’s living resources in the 21st century,

p. 11. World Conservation Monitoring Centre, World
Conservation Press, Cambridge navode da ukupna

Ziva biomasa na Zemlji iznosi 560 Gt organskog ugljika
(bez bakterija). KoriStenjem podatka o ogrijevnoj modi
ugljika (33910 kJ/kg), moze se izracunati da je energetski
ekvivalent Zive biomase na Zemlji 18990 EJ, $to se vrlo
dobro poklapa s podatkom Simmonsa (20000 EJ).

7 KROEMER, K.H.E., GRANDJEAN, E.: Prilagodavanje rada
Covjeku - Ergonomski prirucnik, Split, 2000, ISBN 953-191-
096-0, str. 109.

8 Treba istaknuti da se americki »trillion« na hrvatski prevodi
kao »bilijun« (1012), a ne kao trilijun (1015), Sto znaci da je
razlika tisu¢u puta
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which is only a half of the phytomass mentioned
on the previous page (20000 EJ).

On the next page (p.10), Table 1.I Gross
energy (E) expended by humans in history, all
the data in the 4th column (E/yr in J) are wrong
if the data in columns 2 (Number of years) and
3 (E in 1018 J) are accepted as correct. Using
these data the consumptions in (E/yr in J) can
be calculated as being:

For the period 50000-8000 BC 6- 10
For the period 8000 BC-AD 16,3-10'¢
For the period AD 1-1750 0,8-10"
For the period 1750-1950 1,8-10®
For the period 1950-2002 12,410

On the following page (p.11), the energy
consumption per person for gatherer-hunters of
3000 kcal/day (bodily metabolism) appears to
be considerably underestimated, as this energy
consumption is approximately equal to today’s
daily consumption of a (male) tractor driver’.
Taking into account the need for his more in-
tensive physical labour as well as (probably) less
insulating clothing and non-heated or poorly
heated dwellings, the energy consumption of
a gatherer-hunter must have been considerably
higher.

In subchapter TALKING TO OUR-
SELVES (p.15), “natural” monetary value of
US$ 33 trillion for the “work” of the world’s
ecosystems and for natural capital has been
compared with the annual global gross natio-
nal product (GNP) of 18 trillion (18 x 10'?) US
dollars. It must be pointed out that the authors?
expressed the value of “services” of global eco-
system as the annual value, and not as a singular
value, what cannot be perceived from the expre-
ssion in the book.

In SEWING THE WORLD TOGETHER
(p.88), a statement that “three-fifths of the peo-

7 KROEMER, K.H.E., GRANDJEAN, E.: Fitting the Task to
the Human, A Textbook of Occupational Ergonomics,
5th Ed., Taylor&Francis Ltd., London 1997, data taken
from Croatian translation, Prilagodavanje rada ¢ovjeku
- Ergonomski prirucnik, Split, 2000, ISBN 953-191-096-0,
p.109.

8 CONSTANZA et al.: The value of the world's ecosystem
services and natural capital, Nature, Vol. 387, 1997, 253-
260.
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dolara. Tu treba naglasiti da su autori® »prirodnu
vrijednost okoliSa« dali kao vrijednost godis$njih
»usluga« okoliSa, a ne kao jednokratnu vrijed-
nost, Sto se iz teksta u knjizi ne moze zakljuciti.

Na str.24 hydrogen sulphide preveden je
na hrvatski kao hidrogen-sulfid. Ispravan pri-
jevod bio bi sumporovodik. Nadalje, iako tekst
o uzgajanju kuniéa u srednjevjekovnoj Britaniji
(str.85) nije razumljiv u hrvatskom prijevodu
kao niti u engleskom originalu, ipak povrSina
koja se u prijevodu spominje iznosi 4000 km?2,
dok ona u originalnom engleskom tekstu iznosi
svega 4000 m2 (razlika u veli¢ini povrSine je
milijun puta).

U Povezivanju svijeta (str. 107), podatak
da su »tri petine ljudi koji su do 1500. presli
Atlantik bili Afrikanci« oCigledno je pogreSan,
jer je opce poznato da je Kolumbo 1492. go-
dine tek otkrio Ameriku, dok je kolinizacija
Amerike trajala stolje¢ima nakon toga.

U Prikazima poljoprivrednoga svije-
ta (str. 113) spominje se »Giorgoneova sli-
ka La Tempesta (Oluja) s kraja XIV. stolje-
Ca«. Istodobno se u fusnoti 147 navodi da je
»Giorgione Zivio od 1477. ili 1478. godine do
1510« Buduéi da je ispravno ovo drugo, slika
moZe potjecati jedino s kraja XV. stoljeca.

U poglavlju INDUSTRIJSKI SVIJET (str.
121) navodi se da su »visoke peci na ugljen ...
pretvarale Zeljezo u Celik«. Terminom »visoka
pec« u hrvatskom se jeziku nazivaju peci u
kojima se od Zeljezne rudace i koksa (danas
koksa, a u proslosti drvenog ugljena) proizvodi
sirovo Zeljezo. Takoder, ne moZe se reéi da je
Celik »tvrdi« od Zeljeza (jer to nije tocno), a
Zeljezne Sipke se ne stavljaju u visoku pe¢ kako
je navedeno. Nadalje, navod da su se »u celicani
Zeljezne Sipke stavljale u visoku pec¢ s ugljenom
kako bi Zeljezo moglo apsorbirati ugljik i tako
postati tvrde« je potpuno pogresan jer se u Ce-
li¢ani ne koriste ni visoke peci niti ugljen, a do-
bivanje Celika od sirovog Zeljeza podrazumijeva
smanjivanje, a ne povecavanje sadrzaja ugljika.

° CONSTANZA et al.: The value of the world’s ecosystem
services and natural capital, Nature, Vol. 387, 1997., 253-
260.

ple who crossed the Atlantic before 1500 were
African” is obviously wrong, as it is well-known
that Christopher Columbus discovered America
not earlier than 1492, while colonization of
Americas took centuries afterwards.

In REPRESENTING THIS WORLD
(p-93), “Giorgione’s La Tempesta (The Storm)
of the late fourteenth century” has been men-
tioned, but in the NOTES (147) it has been
stated that “Giorgione lived from 1477 or 1478
to 1510”. The later information is correct mea-
ning that La Tempesta originates from the late
fifteenth century.

In AN INDUSTRIOUS WORLD (p.109),
Simmons wrote that “The mill packed iron bars
into a furnace with coal, to allow the carbon
to be absorbed into the iron and so harden it.”
This however is not right. In order to produce
steel from the “pig iron”, it is essential to decre-
ase and not to increase carbon content.

On the following page (p.110), in A
SECOND IRON AGE, it has been claimed
that “in Britain in 1870, 100 million tons of coal
were used, which produced the same quantity
of calories needed to feed 850 million adult
males for a year”. Assuming that the whole qu-
antity of coal used was the most calorific hard
coal (29307 kJ/kg?), maximum quantity of heat
which could theoretically be produced would
enable the survival of 850 million adult males
only if they were performing light sedentary
work (book-keeper, 9444 kJ/day"). Neither of
the above assumptions seems to be realistic for
the XIX. century.

In footnote 2 it has been claimed that “steel
is a generic term for a variety of alloys of iron,
carbon and other additives, such as tungsten
and wolfram”. However, tungsten and wolfram
are just two names for the same chemical ele-
ment (W).

In Environmental relationships (p.115)
Simmons claimed that “a year’s fossil fuel use
in the twentieth century consumed perhaps 400

° |EA, INTERNATIONAL ENERGY AGENCY, COAL
INFORMATION (2009 Edition), p.11

10 KROEMER, K.H.E., GRANDJEAN, E.: Fitting the Task to the
Human, state 9600 kJ/day for a book-keeper
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U poglavlju Drugo Zeljezno doba, na slje-
decoj (str. 122), navodi se da je »godine 1870. u
Britaniji potroSeno 100 milijuna tona ugljena
i proizvedena je kolicina kalorija potrebna za
Jjednogodisnju prehranu 850 milijuna odraslih
muskaraca«. Uz pretpostavku da je sva koli¢ina
ugljen (29307 kJ/kg'®), maksimalna koli¢ina
topline koja bi se od njega mogla teoretski pro-
izvesti dostajala bi jedino za Zivot 850 milijuna
odraslih muSkaraca koji obavljaju laki sjedeci
posao (knjigovoda, cca 9444 kJ/dan!'). Niti
jedna niti druga pretpostavka ne izgledaju reali-
sticke za XIX. stoljece.

U fusnoti 2, navodi se da je »celik genericki
naziv za razne legure Zeljeza, ugljika i drugih
aditiva, kao Sto su tungsten i volfram«. Ipak,
su u pitanju samo dva naziva za isti kemijski
element (W).

U poglavlju OkolisSni odnosi (str. 128)
Simmons navodi da je »godisnja potrosnja fo-
silnih goriva u XX. stoljecu oko 400 puta veca
od godisnje globalne neto primarne produk-
tivnosti (NPP) u tome stoljecu«. U fusnoti 19
navodi se da je »izgaranje 1997. iznosilo 44-10"
gigakalorija, tj. oko 400 puta vise od global-
ne neto primarne produktivnosti (NPP) u XX.
stoljecu. Ugljen iz biljaka ucinkovit je manje
od 10% u smislu konverzije Sunceve energije;
nafta i plin ucinkoviti su manje od 0,01%. Vidi:
J. S. Dukes, »Burning buried sunshine: human
consumption of ancient solar energy«, Climatic
Change 61, 2003, 31—-44 ». Uvidom u izvor koji
Simmons spominje, moZe se ustanoviti da je
izvor citiran potpuno pogre$no. Dukes naime
iznosi da je »kolicina fosilnih goriva koju su
ljudi potrosili 1997. generirana iz nekadasnje
organske tvari koja je tvar sadrZavala 44-10' g
C, sto je >400 puta vece od trenutne globalne

12 |EA, INTERNATIONAL ENERGY AGENCY, COAL
INFORMATION (2009 Edition), p.11, hard coal (kameni
ugljen)

" KROEMER, K.H.E., GRANDJEAN, E.: Prilagodavanje rada
Covjeku - Ergonomski prirucnik, Split, 2000, ISBN 953-191-
096-0, str. 109. navodi za knjigovodu 9600 kJ/dan
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times the global net primary productivity (NPP)
of one year in that centuryl9”. Footnote 19
stated “the data are for 1997 and suggest that
the year’s combustion involved 44 x 10'% giga-
calories, that is, about 400 times the twentieth-
century global net primary productivity (NPP).
Coal from plants is less than 10 per cent effici-
ent in terms of solar energy conversion; oil and
gas are less than 0.01 per cent efficient. See J.
S. Dukes, “Burning buried sunshine: human
consumption of ancient solar energy”, Climatic
Change 61, 2003, 31-44”. Insight into the sour-
ce of data claimed by Simmons shows that it has
been cited incorrectly. Dukes claims that “the
fossil fuels burned in 1997 were created from
organic matter containing 44 x 10'8 g C, which
is >400 times the net primary productivity
(NPP) of the planet’s current biota”" . With
regard to the second sentence, Dukes in the
same paper stated that “the formation of coal
from plants is less than 10% efficient, and the
formation of oil and gas from phytoplankton is
less than 0.01% efficient”, which has different
meaning from the expression Simmons used.
In Resources: feeding the industrious
sub-chapter (p.120) it has been claimed that
“industrial output grew at about 3.5 per cent
a year from 1750 and per capitum by 2.3 per
cent so that in the two hundred years currently
under consideration, the total increased one
hundred-fold”. However, assuming that the %
are correct, at 3.5% a year total industrial output
was increased by nearly 1000 times, although

" If energy consumption stated by Simmons was correct, it
would mean that in 1997 heat generated by burning was
equal t01.8436:1029 J. According to data provided by the
International Energy Agency OECD/IEA, World Energy
Outlook 2010, ISBN: 978 92 64 08624 1, p. 80, in the year
2008, 9 years later, total world production of energy was
12271 Mtoe, out of which 9970 Mtoe was generated from
fossil fuels (coal, oil and gas). Using conversion factor of
1 Mtoe = 4.1868-104 TJ, total energy produced from fossil
fuels in 2008 was 4.1742:1020 J, which is 4.417-108 times
less.

2 |f global net photosynthesis of approx. 2000 EJ/yr is
accepted as correct (p.8), it can be calculated that net
primary productivity was 4,79 times larger than the
energy production from fossil fuels (2-1021/4,1742-1020).
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neto primarne proizvodnje«?,*. U vezi sa slje-
decom recenicom, Dukes u istome radu navodi
da je »efikasnost stvaranja ugljena iz biljne tva-
ri manja od 10%, dok je efikasnost stvaranja
nafte i plina iz fitoplanktona manja od 0,01%«,
$to je potpuno razli¢ito od formulacije koju daje
Simmons.

U Resursi: prehranjivanje industrijskog
svijeta (str. 133) navodi se »da je industrijski
output od 1750. rastao otprilike 3,5% godisnje
i 2,3% per capita, te se u dvjesto godina kojima
se bavimo u ovome poglavlju ukupni iznos po-
vecao stostruko«. Ipak, uz pretpostavku da su %
ispravni, s 3,5% godisnjeg porasta ukupni indu-
strijski output povecao se za gotovo 1000 puta,
1ako se output per capita povecao za priblizno
100 puta' kao §to navodi Simmons.

U Prometejev sljedeci skok (str. 164), na-
vodi se da je »Sumarska proizvodnja 1920.
iznosila 1,07 petagrama (pg = 107 grama) per
capita, a 1961. samo 0,61 pg/cap« pozivajuli
se na podatake iz Hurtt, G.C. et al.'>. Medutim,
provjerom podataka u izvornom radu moZe se
ustanoviti da oni iznose 1,07 i 0,61 MgC per-
son-1 yr-1 (t C/osoba-god), §to je za 109 puta
manje.

Na sljedecoj (str. 165) navodi se da »na glo-
balnoj razini ukupna potrosnja fosilnih goriva

2 Kada bi podatak koji Simmons daje bio tocan, to bi
znatilo da je izgaranjem 1997. stvorena kolicina topline
od 1,8436-1029 J. Prema podacima International Energy
Agency OECD/IEA, World Energy Outlook 2010., ISBN:
97892 64 08624 1, str. 80, godine 2008., 9 godina kasnije,
ukupna svjetska proizvodnja energije bila je 12271 Mtoe
(milijuna tona ekvivalenta nafte), od ¢ega je iz fosilnih
goriva (ugljen, nafta i plin) generirano 9970 Mtoe. Uz
faktor konverzije od 1 Mtoe = 4,1866-104 TJ, ukupna
energija proizvedena 2008. iz fosilnih goriva bila je
4,17421020 J, 5to je 4,417108 puta manje.

B Ako se kao tocan podatak usvoji onaj koji je Simmons
dao na str. 11 (globalna neto fotosinteza iznosi oko 2000
EJ/god.), tada se moze izracunati da je neto primarna
proizvodnja bila 4,79 puta veca od potrodnje energije iz
fosilnih goriva (2-1021/4,1742-1020).

¥ 1,035200 = 972,9; 1,023200 = 94,4

® HURTT, G.C. et al.: The underpinnings of land-use history:
three centuries of global gridded land-use transitions,
wood harvest activity, and resulting secondary lands,
Global Change Biology (2006), 12, 1-22. Greska u hrvatskom
prijevodu je i pg umjesto Pg (ispravna kratica za petagram
je Pg,anepq).

the output per capita increase was approx. 100
times as claimed by Simmons®.

In PROMETHEUS’ NEXT BOUND
(p-144) Simmons stated that “the wood harvest
itself was 1.07 petagrams (Pg =10 grams) per
capitum in 1920 but only 0.61 Pg/cap in 1961,
claiming the data source from Hurtt, G.C. et
al.". However, by checking the data in the ori-
ginal source it can be found out that these are
1.07 1 0.61 MgCl/person-yr (t C/person-yr), which
is 109 times less.

On the next page (p.145) it has been stated
that “fossil fuel use totals about 0.11 calories
per square metre per day globally”. Simple
dividing of total world production of energy
from fossil fuels (author’s footnote 12) with the
surface area of the Earth and 365 days/yr can
show that fossil fuel use is much higher, i.e. 535
cal/m*day.

On the same page Simmons stated that
“Carbon monoxide is more of a threat to hu-
man life than to the environment generally”.
However, from the context is appears that this
should have been carbon dioxide (CO2 and not
CO).

In A HASTE LAND (p.209) “blinged-up
vehicles with 1,000-decibel sound systems”
have been mentioned. It has to be pointed out
that according to the mathematical definition
of sound pressure level expressed in dB, it’s
highest level in Earth atmosphere can reach
approx. 194 dB, while 1000 dB cannot be achi-
eved (for each 6 dB increase sound pressure is
roughly doubled).

As a general comment from an engineering
point of view it can be added that Simmons
in his book used too many non-coherent units
like USD/kcal, kg/ha, kcal/m?/day, Pg, t, cal/
m? kWh/ha, ha x 109, ha x 106, km?, GW etc.,
forcing the reader to recalculate many data

3 1.035200 =972.9; 1.023200 = 94.4

" HURTT, G.C. et al.: The underpinnings of land-use history:
three centuries of global gridded land-use transitions,
wood harvest activity, and resulting secondary lands,
Global Change Biology (2006) 12, 1-22
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iznosi 0,11 cal/m2 na dan«. Jednostavnim dije-
ljenjem ukupne svjetske proizvodnje energije iz
fosilnih goriva godine 2008. (autorova fusnota
12) s povr§inom Zemlje i 365 dana u godini
moZe se izracunati da potrosnja fosilnih goriva
iznosi mnogo vise, tj. 535 cal/m2 dan.

Na istoj stranici Simmons navodi da je
»ugljicni monoksid vise prijetnja ljudskom Zi-
votu nego okolisu opcenito...«, no iz konteksta
se moZe zakljuciti da se ovdje olito govori o
uglji¢nom dioksidu (CO2), a ne o ugljicnom
monoksidu (CO).

Na str. 172 navodi se da je »teSka industrija
u SAD-u imala godisnje kretanje radne snage
od 115%«. Ovdje se ocito ne radi o »kretanju,
nego o »fluktuaciji radne snage«.

U UzZurbana zemlja? (str. 233) Simmons
spominje »nabrijana vozila sa zvucnim su-
stavima od 1000 decibela«. Imaju¢i u vidu
matematicku definiciju za razinu zvuc¢nog tlaka
izraZenu u dB, njena najviSa moguca razina u
zemljinoj atmosferi iznosi oko 194 dB, a 1000
dB nije moguée posti¢i (za svakih 6 dB vise,
zvucni tlak se pribliZzno udvostrucava).

Iako se u tekstu knjige (Simmons) ispravno
navode jedinice potroS$nje energije po Covjeku
na dan (kcal/dan Covjek), u pogovoru (str. 300)
se na svim mjestima gdje se komentiraju razine
potrosnje energije daju iste brojke, ali u cal/dan
Covjek'®, Sto je 1000 puta manje.

Kao opceniti komentar s inZenjerske i pri-
rodoznanstvene tocke gledanja, mozZe se dodati
da Simmons u svojoj knjizi koristi preveliki broj
nekoherentnih jedinica, kao Sto su npr. USD/
keal, kg/ha, kcal/m?/day, Pg, t, cal/m?, kWh/ha,
ha x 109, ha x 106, km? GW, §to od Citatelja za-
htijeva da neprestano preracunava mnogobrojne
podatke u koherentne i medusobno usporedive
jedinice. MijeSanje razlicitih jedinica u jednoj
knjizi bilo bi najbolje izbjeci, a preporucljivo bi
bilo i koriStenje SI sustava jedinica.

16 Borna FURST-BJELIS: Zasto Globalna povijest okoli3a
(pogovor) knjizi Globalna povijest okolisa : od 10000. pr . Kr.
do 2000. n. Kr./lan G. SIMMONS
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into coherent and comparable units. Mixing of
various units should best be avoided in a single
volume and using of SI unit system would be
recommended.

RESPONSE TO COMMENTS ON THE
NUMERICAL DATA

I am very grateful to have these deficiencies
in the handling of numerical data pointed out.
One of the problems with attempting synthesis is
that an author is reliant on material from a vari-
ety of sources which have to be taken on trust. It
was unfortunate that none of the readers of draft
versions spotted these errors. The amended
data have been carefully archived and should
there be any later editions of the book then the
corrections will be incorporated. I am however
pleased that the general arguments and useful-
ness of the book seem still to be acceptable.

Ian G Simmons
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