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April 23, 1998

Climate Mitigation Policy and 

U^S. Economic Growth
ACCF Senior Vice President and Chief Economist Dr. Mcirgo Thorning testified as a committee-invited icitness on April 23, 1998, 
before the Subcommittee on National Economic Growth, Natural Resources, and Regulatory Affairs of the House Committee on 
Government Reform and Oversight. The executive summary and full text of the ACCF’s testimony are presented here.

Executive Summary

Overview

We commend Chairman McIntosh and the Sub- 
committee on National Economic Growth, Natural 
Resources, and Regulatory Affairs for their focus on 
the critical issue of the effect of climate change policy 
on U.S. economic growth. Studies sponsored by the 
ACCF Center for Policy Research, the public policy 
research affiliate of the American Council for Capital 
Formation, show that near-term limitations on the 
increase in U.S. carbon emissions will reduce growth 
in U.S. GDP and household income and increase 
income inequality with little or no environmental 
benefits. Adopting a thoughtfully timed climate 
change policy—based on science and improved cli­
mate models—would both enhance U.S. and global 
economic growth and lead to long-term stabilization 
of carbon concentrations in the atmosphere.

sions of six greenhouse gases by an average of 5.2 per­
cent from 1990 levels by 2008-2012. The U.S. target is 
a 7 percent reduction from 1990 levels. Many experts 
believe that the Kyoto agreement has potentially serious 
consequences for all Americans, and that these conse­
quences have not been fully analyzed and understood.

Macroeconomic Effects of
CO2 Emission Limits

The Kyoto Protocol to the Uni,ted Nations Frame­
work Convention on Climate Change, which the Unit­
ed States negotiated in December, 1997, calls for 
industrial economies such as the United States, Cana­
da, Europe, and Japan to reduce their collective emis-

H Impact on Economic Qrowth. Recent macroeco­
nomic studies sponsored by the ACCF Center for Pol­
icy Research have estimated the economic impact of 
stabilizing carbon dioxide (CO2) emissions at 1990 
levels (this was the Administration’s original, pre- 
Kyoto, emission reduction target). Thus, the results of 
studies by top climate change scholars such as Profes­
sor Gary W. Yohe of Wesleyan University, Dr. 
Lawrence M. Horwitz of Primark Decision Economics, 
and Senior Vice President Mary H. Novak of WEFA, 
Inc.,, are lower-bound, conservative estimates of the 
Kyoto agreement’s impact since the agreement calls for 
the United'States to reduce its emissions about 30 per­
cent more than was modeled.

The studies show that stabilizing CO2 emissions at 
1990 levels would require a carbon tax (or tradable 
permit price) of $200 to $260 per ton. As a result, out­
put would fall as prices rise for carbon-using goods, and 
U.S. GDP growth would decline in the range of 1.0 to 
4.0 percent annually.

The mission of the American Council for Capital Formation is to promote economic girnuth through sound tax, regulatory, 
and environmental policies. For more information about the Council or for copies of this- testimony, please contact the 
ACCF, 1750 K Street. N.W., Suite 400, Washington, D.C. 20006-2302; telephone 202/293-5811; fax 202/785-8165; 
e-mail info@accf.org; Web site http://muw.accf.org. -'-o
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Testimony of Dr. Thomas Gale Moore
Senior Fellow 

Hoover Institution 

Stanford University

On the Economics of 

the Kyoto Protocol

Before the House Subcommittee on 

National Economic Growth, Natural Resources, 
and Regulatory Affairs

April 23,1998

My testimony today is based on Climate of Fear: Why We Shouldn't Worry about 

Global Warming, which the Cato Institute published yesterday. Members of the 

subcommittee and other interested people will be able to find additional material on the 

costs and possible benefits of meeting the Kyoto agreement in my book.

As an economist, 1 have accepted the forecasts by the Intergovernmental Panel on 

Climate Changes (IPCC) of climate change that would result from continued greenhouse 

gas emissions under a "business-as-usuar scenario. Many of my friends in the scientific 

community are skeptical that warming will be as great as predicted; some contending that 

there is no credible scientific evidence that climate change is occurring. Certainly the 

satellite data fail to show that the climate is warming. Nevertheless, I have assumed that 

the climate would warm by 4.5° Fahrenheit by the end of the next century, the 1990 

forecast of the IPCC for 2050. In its most recent reports, the IPCC has reduced its 

prediction to only 3.6° for the year 2100. In effect, the IPCC’s best guess of temperatures 

is down by one-third Irom its 1990 prediction. Whatever warming takes place is expected 

to occur mainly at night and in the winter. There will be more warming towards the poles 

and less in tropical and semi-tropical regions.

The amount of buildup of greenhouse gases in the atmosphere is uncertain. The 

IPCC is forecasting that CO. levels will double by 2100. On the other hand a recent 

article in the Journal of Political Economy, a major economic journal, concluded that the



costs of solar power are declining so fast that 90 percent of the world’s coal supplies will 

never be used. Consequently, the concentration of carbon dioxide in the atmosphere will 

top out sooner than expected. Any warming will be modest, will peak at the middle of the 

next century, and then will decline, even without carbon taxes or steps to curtail 

greenhouse gas emissions.'

Predicting the future, however, tends to be risky. We can have no real idea about 

the fuels that will be used to run our economy one hundred years from now. Americans 

may be running the economy on solar power or perhaps on hydrogen, or perhaps on 

something else. We cannot be sure. One hundred years ago, oil was considered useful 

only for lighting. Wood, charcoal, or coal supplied heat. The motor car had just been 

invented and transportation was still largely a matter of foot or horse.

Nevertheless, the Congress and the public must decide whether action to stem the 

emission of greenhouse gases is currently warranted. To make a rational decision, they 

must weigh the possible effects on Americans of continuing business-as-usual compared 

with the certain costs of restricting the emissions. The Congress may also want to 

consider the burden of acting or not acting on the rest of the world.

We have a good bit of evidence on the effects of a warmer-wetter world. As the 

attached charts show, the globe s climate has fluctuated greatly over time; but over the 

last 100 million years, it has gradually cooled (see chart 1). The last intergalcial period, 

about 125 thousand years ago, was considerably w-armer than today (see chart 3). Since 

the last ice age, about 10,000 years ago, the earth has enjoyed two periods that were 

warmer than the present (see chart 4).

The Climatic Optimum
About 4,000 to 9,000 years ago, as chart 4 shows, the world enjoyed what 

historians of climate have dubbed "The Climatic Optimum.” According to their best 

estimates, the earth was about 4° warmer than currently, a little higher than the average of 

the various predictions for global warming by the end of the next century. - Tree lines 

reached farther north and farther up mountains. Rain fell regularly in the Sahara desert. 

Plants and animals thrived and so did people. During this period many cultures shifted 

from the Stone Age to the Bronze Age.



Although the climate cooled a bit after 3000 B.C., it stayed relatively warmer than 

the modem world until some time after 1000 B.C., when chilly temperatures became more 

common. During the Climatic Optimum, Europe enjoyed mild winters and warm 

summers with a storm belt far to the north. Not only was the region less subject to severe 

storms, but the skies were less cloudy and the days, sunnier.

Notwithstanding the less stormy weather, rainfall was more than adequate to 

produce widespread forests. Western Europe, including parts of Iceland and the 

Highlands of Scotland, was mantled by great woods.’ The timber, until average 

temperatures dipped temporarily for about 400 years between 3,500 B.c. and 3,000 B.C., 

consisted of warmth-demanding trees, such as elms and linden in North America and oak 

and hazel in Europe. Those species have never regained their once dominant position in 

Europe and America. Not only did Europe enjoy a benign climate with adequate rainfall; 

but the Mediterranean littoral, including the Middle East, apparently received 

considerably more moisture than it does today.’ The Indian subcontinent and China were 

also much wetter during this period.’

Compared to the cooler periods in the last few thousand years, the Sahara was 

much wetter and more fertile during the Climatic Optimum.'' Cave paintings from the 

epoch depict hippopotamuses, elephants, crocodiles, antelopes, and even canoes.’ The 

water level in Lake Chad, about 14° north of the equator in central Africa, was some 30 

to 40 meters, that is, 90 to 125 feet higher, than it is today, indicating much greater 

precipitation. Ruins of ancient irrigation channels in Arabia, probably from the warmest 

millennia, indicate that they derived their water from sources well above current water 

supplies, attesting to a wetter climate.'^ With the cooling that started after 3000 B.C., North 

Africa dried up and the abundance of life disappeared.

In Europe, the Climatic Optimum led to an expansion of civilization, as witnessed 

by the construction of cities and a technological revolution. The Bronze Age replaced the 

New Stone Age.'^The more benign climate with less severe storms encouraged travel by

sea.
During this w'arm period, trade flourished. People from ancient Denmark shipped 

amber along the Atlantic coast to the Mediterranean. As early as 2000 B.C., the Celts were



apparently sailing from Cornwall and Brittany to both Scandinavia and southern Italy. 

Astrological monuments built around this time, such as Stonehenge, indicate that the 

skies were less cloudy than now.''’ The glaciers in the Alps during the late Bronze Age 

were only about 20 percent of the size of the ice in the nineteenth century, and merchants 

made their way through the Brenner Pass, the dominant link between northern and 

southern Europe. Northern Europeans exchanged tin for manufactured bronze from the 

south. Alpine peoples mined gold and traded it for goods crafted around the 

Mediterranean. Baltic amber even found its way to Scotland.

During the warm period prior to 3000 B.C., China experienced much warmer 

temperatures. Midwinters, in particular, were as much as 9° hotter and rice was planted a 

month earlier than is now common." Bamboo, valued for food, building material, writing 

implements, furniture, and musical instruments, grew much farther north — about 3° in 

latitude — than is now' possible.'" Chinese archaeologists have found evidence in a 

district near Sian that the climate 5,000 to 6,000 years ago was warmer and wetter than 

the present.

Prior to 2500 to 1750 B.C., northwestern India, which is now' very dry, enjoyed 

greater rainfall than it does in the twentieth century." In the Indus Valley, the Harappas 

created a thriving civilization that reached its apogee during the warmest and wettest 

periods, w hen their farmers were grow ing cereals in what is now a desert.The area was 

well watered with many lakes. That civilization disappeared around 1500 B.C. at a time 

when the climate became distinctly drier.'’'

The Little Climatic Optimum

From around a.d. 800 to 1200 or 1300, the globe again warmed considerably and 

civilization prospered. This Little Climatic Optimum generally displays many of the same 

characteristics as the first Climatic Optimum (see chart 5)."’ Virtually all of northern 

Europe, the British Isles, Scandinavia, Greenland, and Iceland were considerably warmer 

than at present. The Mediterranean, the Near East, and North Africa, including the 

Sahara, received more rainfall than they do today.North America enjoyed better 

weather during most of that period. In the early part of this epoch, China experienced



higher temperatures and a milder climate. From western Europe to China, East Asia, 

India, and the Americas, mankind flourished as never before.

The timing of the medieval warm spell, which lasted no more than 300 years, was 

not synchronous around the globe. For much of North America, for Greenland, and in 

Russia, the climate was warmer between 950 and 1200."^The warmest period in Europe 

appears to have come later, roughly between 1150 and 1300, although parts of the tenth 

century were quite warm. Evidence from New Zealand indicates peak temperatures from 

1200 to 1400. Data on the Far East is meager but mixed. Judging from the number of 

severe winters reported in China, the climate was somewhat warmer than normal in the 

ninth, tenth, and eleventh centuries, colder in the twelfth and thirteenth, and very cold in 

the fourteenth. Chinese scholar Chu Ko-chen reports that the eighth and ninth centuries 

were warmer and received more rainfall but that the climate deteriorated significantly in 

the twelfth century.'''

Europe
The warm period coincided with an upsurge of population almost everywhere, but 

numbers are available only for Europe. For centuries during the cold damp Dark Ages, 

the population of Europe had been relatively stagnant. Towns had dwindled to a few 

houses clustered behind city walls. In Europe after the climate improved, cities grew in 

size; new towns were founded; and colonists moved into relatively unpopulated areas.

With a more pleasant climate, people spent longer periods outdoors; food supplies 

w ere more reliable. Even the homes of the peasants would have become warmer and less 

damp. The draining or drying up of marshes and wetlands reduced the breeding grounds 

for mosquitoes that brought malaria. Overall the infant and childhood mortality rate must 

have fallen, spaw ning an explosion in population.

The twelfth and thirteenth centuries witnessed a profound revolution which, by 

the end of the thirteenth century, had transformed the landscape into an economy filled 

with merchants, vibrant towns, and great fairs. Crop failures became less frequent; new 

territories were brought under control. With a milder climate and a more reliable food 

supply, the population mushroomed."''



The warmth of the Little Climatic Optimum made territory farther north 

cultivable. In Scandinavia, Iceland, Scotland, and the high country of England and Wales, 

farming became common in regions that neither before nor since have yielded crops 

reliably. In Iceland, oats and barley were cultivated. Scotland flourished during this warm 

period with increased prosperity and construction.-' In Norway, farmers were planting 

farther north and higher up hillsides than at any time for centuries. Greater crop 

production meant that more people could be fed, and the population of Scandinavia 

exploded.” The rapid growth in numbers in turn propelled and sustained the Viking 

explorations and led to the foundation of colonies in Iceland and Greenland. Greenland 

savored weather that was 4° to T warmer than at present; settlers could bury their dead in 

ground that is now permanently frozen.

The increasingly warm climate was reflected in a rising sea level. People were 

driven out of the lowlands and there was a large-scale migration of men and women from 

those areas to places east of the Elbe, into Wales, Ireland, and Scotland. Flemish dikes to 

hold back the sea date at least from the early eleventh century.

In addition to the land north of the Alps, the warmer, rainier climate benefited 

southern Europe, especially Greece. Sicily, and southern Italy. All of the Mezzogiorno in 

the Middle Ages did well.- Christian and Muslim lands achieved great brilliance. 

Cordo\a. Palermo. Constantinople, and Cairo all thrived, engendering great tolerance for 

contending religions.-"' Christian communities survived and prospered in Muslim Cairo 

and Cordova.

In A History of Knowledge, Charles Van Doren contends that "the ... three 

centuries from about 1000 to about 1300 became one of the most optimistic, prosperous, 

and progressive periods in European history."- All across Europe, the population went 

on an unparalleled building spree, erecting at huge cost spectacular cathedrals and public 

edifices. Byzantine churches gave way to Romanesque, to be replaced in the twelfth 

century by Gothic cathedrals. During this period construction began on the Abbey of 

Mont-St-Michel (1017), St. Mark in Venice (1043), Westminster Abbey in London 

(1045), the Cathedral of our Lady in Coutances (1056), the Leaning Tower at Pisa 

(1067), the Cathedral of Santiago de Compostela in northern Spain (1078), the Cathedral



of Modena (1099), Vezelay Abbey in France (1130), Notre-Dame in Paris (1163), 

Canterbury in England (1175), Chartres (1194), Rouen’s cathedral in France (1201), 

Burgos’s cathedral in Castile (1220), the basilica of Saint Francis in Assisi (1228), the 

Sainte Chapelle in Paris (1246), Cologne Cathedral (1248), and the Duomo in Florence 

(1298).

Virtually all the magnificent religious edifices that we visit in awe today were 

started by the optimistic populations of the eleventh through the thirteenth centuries, 

although many were not finished for centuries. In southern Spain, the Moors laid the 

cornerstone in 1248 for perhaps the world's most beautiful fortress, the Alhambra. In the 

middle of the thirteenth century, as well, the Franks founded a fort, Mistra, near ancient 

Sparta, which later became a Byzantine city known for its art and culture.

Economic activity blossomed throughout the continent. Banking, insurance, and 

finance developed; a money economy became well established; manufacturing of textiles 

expanded to levels never seen before. Farmers were clearing forests, draining swamps, 

and expanding food production to new areas.-" In England, virtually all the churches and 

chapels that had originally been built of wood were reconstructed in stone between the 

tw elfth and fourteenth centuries."^

Starting in the eleventh century, European traders developed great fairs that 

brought together merchants from all over Europe. At their peak in the thirteenth century, 

they w ere located on all the main trade routes and not only served to facilitate the buying 

and selling of all types of goods but functioned as major money markets and 

clearinghouses for financial transactions. The fourteenth century saw the waning of those 

enterprises, probably because the weather became so unreliable and poor that transport to 

and from those locations with great stocks of goods became impractical.

During the High Middle Ages of the twelfth and thirteenth centuries, technology 

grew rapidly. New techniques expanded the use of the w'ater mill, the windmill, and coal 

for energy and heat. Sailing improved through the invention of the lateen sail, the 

sternpost rudder, and the compass. Governments constructed roads and contractors 

developed new techniques for the use of stone in construction. New iron casting 

techniques led to better tools and weapons. The textile industry began employing wool.
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linen, cotton, and silk and, in the thirteenth century, developed the spinning wheel. Soap, 

essential for hygiene, came into use in the twelfth century. After the tenth century, 

mining, which had declined since the Romans, at least partly because the cold and snow 

made access to mountain areas difficult, revived.

Farmers and peasants in medieval England launched a thriving wine industry 

south of Manchester. Good wines demand warm springs free of frosts, substantial 

summer warmth and sunshine without too much rain, and sunny days in the fall. Winters 

cannot be too cold — not below zero Fahrenheit for any significant period. The northern 

limit for grapes during the Middle Ages was about 300 miles above the current 

commercial wine areas in France and Germany. These wines were not simply marginal 

supplies but of sufficient quality and quantity that, after the Norman Conquest, the 

French monarchy tried to prohibit British wine production.^

Europe s riches and a surplus of labor enabled and emboldened its rulers to take 

on the conquest of the Holy Land through a series of Crusades starting in 1096 and 

ending in 1291. The Crusades were stimulated at least in part by a mushrooming 

population and an economic surplus large enough to spare men to invade the Muslim 

empire. A major attraction of the First Crusade was the promise of land in a "southern 

climate.""'’

The Arctic
From the ninth through the thirteenth centuries, agriculture spread into northern 

Europe and Russia where it had been too cold to produce food before. In the Far East, 

Chinese and Japanese farmers migrated north into Manchuria, the Amur Valley, and 

northern Japan. ° As mentioned above, the Vikings founded colonies in Iceland and 

Greenland, a region that may have been greener than historians have claimed. It was also 

during this period that Scandinavian seafarers discovered “Vinland” — somewhere along 

the east coast of North America. The subsequent Mini Ice Age cut off the colonies in 

Greenland from Europe, and they eventually died out.

The Eskimo population apparently expanded throughout the Arctic area during 

the medieval warm epoch.” Starting with Ellesmere Land around A.D. 900, Eskimo bands 

and their culture spread from the Bering Sea into the Siberian Arctic. Two centuries later.
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these people migrated along the coast of Alaska and into Greenland. During this period 

the Eskimos' main source of food came from whaling, which had to be abandoned with 

the subsequent cooling.

The Far East
As noted above, the warming in the Far East seems to have preceded that in 

Europe by about two centuries. Chinese economist Kang Chao has studied the economic 

performance of China since 200 B.c. In his careful investigation, he discovers that real 

earnings rose from the Han period (206 B.C. to A.D. 220) to a peak during the Northern 

Sung Dynasty (A.D. 961 to 1127).^" This coincides with other evidence of longer growing 

seasons and a warmer climate. Chao reports that the number of major floods averaged 

fewer than four per century in the warm period of the ninth through the eleventh centuries 

while the average number was more than double that figure in the fourteenth through the 

seventeenth centuries of the Mini Ice Age.’' Not only floods but droughts were less 

common during the warm period. The era of benign climate sustained about three major 

droughts per century, while during the later cold period, China suffered from about 

thirteen each hundred years.

The wealth of this period gave rise to a great flowering of art, writing, and 

science. The Little Climatic Optimum witnessed the highest rate of technological advance 

in Chinese history. During the 300 years of the Sung Dynasty, farmers invented 35 major 

agricultural implements — that is, over 11 per century, a significantly higher rate of 

invention than in any other era.’"' In the middle of the eleventh century, the Chinese 

became the first to employ movable type.’"'

During the Northern Sung Dynasty Chinese landscape painting with its exquisite 

detail and color reached its apogee.”’ Adam Kessler, curator of the Los Angeles County 

Museum of Natural History, dates the earliest Chinese blue-and-white porcelain to the 

twelfth century."' The Southern Sung produced pottery and porcelains unequaled in 

subtlety and sophistication. Literature, history, and scholarship flourished as well. 

Scholars prepared two great encyclopedias, compiled a history of China, and composed 

essays and poems. Mathematicians developed the properties of the circle. Astronomers



devised a number of technological improvements to increase the accuracy of measuring 

the stars and the year.’®

Japan also prospered during the Little Climatic Optimum. In the Heian Period 

(a.d. 794 to 1192), the arts thrived as emperors and empresses commissioned vast 

numbers of Buddhist temples. Murasaki Shikibu, perhaps the world’s first female 

novelist, composed Japan’s most famous book. The Tale ofGenji. Other classical writers 

penned essays: Sei Shonagon, another lady of the court, wrote Makura-no-Soshi (the 

Pillow Book). The Japanese aristocracy vied in composing the best poems. All of this 

reveals a prosperous economy with ample food stocks to support a leisured and cultivated 

upper class.

Over the four hundred years between A.D. 800 and 1200, the peoples of the Indian 

subcontinent prospered as well. Society was rich enough to produce colossal and 

impressive temples, beautiful sculpture, and elaborate carvings, many of which survive to 

this day.’*^ The Lingaraja Temple, one of the finest Hindu shrines, as well as the Shiva 

Temple, date from this period."^' Seafaring empires existed in Java and Sumatra, which 

reached its height around 1180. Ninth-century Java erected the vast stupa of Borobudur; 

other temples — the Medut, Pavvon, Kelasan, and Prambanan — originate in this era. In 

the early twelfth century, the Khmers, predecessors of the Cambodians, built the 

magnificent temple of Angkor Wat."*' In the eleventh century, Burmese civilization 

reached a pinnacle. In or around its capital. Pagan, between 931 and 1284, succeeding 

kings competed in constructing vast numbers of sacred monuments and even a library.^- 

Today the area is a dusty plain littered with the crumbling remains of about 13,000 

temples and pagodas built in a more hospitable era.

Archaeologists studying the compositions of forests in New Zealand have found 

that the South Island enjoyed a warmer climate between A.D. 700 and 1400, about the 

time that Polynesians were colonizing the South Pacific Islands and the Maoris were 

settling in New Zealand."”

The Americas
Less is known about civilizations in the Americas during the Little Climatic 

Optimum or even how the prevailing weather changed. Much of the currently arid areas



of North America, however, were apparently wetter during this epoch. The Great Plains 

east of the Rocky Mountains, the upper Mississippi Valley, and the Southwest received 

more rainfall between a.d. 800 and 1200 than they do now.^ Radiocarbon dating of tree 

rings indicates that warmth extended from New Mexico to northern Canada. In Canada, 

forests extended about sixty miles north of their current limit.^'’

Starting around a.d. 800 to 900, the indigenous peoples of North America 

extended their agriculture northward up the Mississippi, Missouri, and Illinois river 

basins. By 1000 they were farming in southwestern and western Wisconsin and eastern 

Minnesota.^' They grew com in northwestern Iowa prior to 1200 in an area that is now 

marginal for rainfalf’ When colder, drier weather set in after 1150 to 1200, Indian 

settlements on the northern plains of Iowa were abandoned. After that time, the natives 

substituted bison hunting for growing crops. In general, the land east of the Rocky 

Mountains enjoyed wetter conditions from 700 to 1200 and then turned drier as colder 

Arctic weather intruded more frequently.

The Anasazi civilization of Mesa Verde flourished during the warm period; but 

the cooling of the climate around 1280, at the end of the medieval warmth, probably led 

to its disappearance."^ That climatic shift brought drier conditions to much of the region, 

leading to a retreat from the territory and forcing the Pueblo Indians to shift their farming 

to the edge of the Rio Grande River.

Around 900. the Chimu Indians in South America developed an extensive 

irrigation system on Peru's coast to feed their capital of between 100,000 to 200,000 

souls, a huge number for the era.^’ The Toltec civilization, which occupied much of 

Mexico, reached its apogee in the thirteenth century.*” By 1200, the Aztecs had built the 

pyramid of Quetzalcoatl near modem Mexico City.*" The Mayas' civilization, however, 

reached a peak somew hat earlier, before 1000, and declined subsequently for reasons that 

remain unclear. It is possible that the warming after 1000 led to additional rainfall in the 

Yucatan, making the jungle too vigorous to restrain and causing a decline in farming 

while at the same time improving agricultural conditions in the Mexican highlands and 

farther north into what is now' the southwestern United States.



Thus warmer times brought benefits to most people and most regions, but not all. 

As is always the case with a climatic shift, the changes benefited some while affecting 

other adversely. Change is disruptive; at the same time, it produces new ideas and new 

ways of coping with the world. Nevertheless, for most of the known globe, the Little 

Climatic Optimum of the ninth through the thirteenth centuries brought significant 

benefits to the local populations. Compared with the subsequent cooling, it was nirvana.

The Mini Ice Age
The Little Ice Age is even less well defined than the medieval warm period. 

Climatologists are generally agreed that, at least for Europe, North America, New 

Zealand, and Greenland, temperatures fell, although with many ups and downs, after 

1300 to around 1800 or 1850, when they began to rebound. There was a cold period in 

the first decade of the fourteenth century, another around 1430, and yet another in 1560. 

The end of this period of increasingly harsh temperatures could have been as early as 

1700. around 1850, or even as late as 1900 for Tasmania. The worst period for most of 

the w orld occurred betw'een 1550 and 1700.^‘ One reasonable interpretation of the data is 

that the world has been cooling since around 4500 B.C., with a temporary upswing during 

the High Middle Ages.

Europe and Asia cooled substantially from around 1300 to 1850, especially after 

1400. with temperatures falling some 2° to 4° below those of the twentieth century. This 

indicates that temperatures may have dipped by as much as 9° in the two hundred years 

from 1200 to 1400. a drop of about the same magnitude as the maximum rise forecast 

from a doubling of COt. Those frigid times did bring hardships; and, as reported above, 

world population growth slowed. For much of these centuries, famine and disease stalked 

Europe and Asia.

The Mini Ice Age, especially the century and a half between 1550 and 1700 — 

the exact timing varied around the globe — produced low temperatures throughout the 

year, as well as considerable variation in weather from year to year and from decade to 

decade. It included some years that were exceptionally warm.'^’ The polar cap expanded, 

as did the circumpolar vortex, driving storms and cold weather to lower latitudes. 

Although much of Europe experienced greater wetness than during the earlier w'arm



epoch, it was more the product of less evaporation because of the cold than of excessive 

precipitation.

The expansion of the circumpolar vortex produced some of the greatest 

windstorms ever recorded in Europe and, not so incidentally, changed history. A terrible 

tempest destroyed the Spanish Armada in 1588. Fierce gales wracked Europe in 

December 1703 and on Christmas Day 1717.'^ The contrast between the cold northern 

temperatures that moved south and the warm subtropical Atlantic undoubtedly generated 

a fierce jet stream.

As early as 1250, floating ice from the East Greenland Ice Cap was hindering 

navigation between Iceland and Greenland.'*'’ Over the next century and a half, the 

prevalence of icebergs became worse; and by 1410 sea travel between the two outposts of 

Scandinavia ceased. For about 350 years, from the third quarter of the fifteenth century to 

1822, no ships found their way to Greenland and the local population perished.'’'’

Harvest failures in the last quarter of the thirteenth century heralded the 

deteriorating climate in Europe. Compounding the insufficiency was a shift of land from 

farming, made riskier by the change in climate, to enclosure and sheep rearing.'’^ Average 

yields, already low by modern standards, worsened after the middle of the thirteenth 

century."^ One of the first severe bouts of cold, wet weather afflicted Europe from 1310 to 

1319. leading to large-scale crop failures.'”’ Food supplies deteriorated sharply, generating 

famine for much of Europe in 1315-18 and again in 1321.'’'’ Harvest deficits and hunger 

preceded the Black Death by 40 years.''' For much of the continent, "the poor were 

reduced to eating dogs, cats and even children.’""- This scanty food output contributed to a 

decline in population that was aggravated by disease. The history of many villages shows 

that they were abandoned before, not after, the beginning of the plague. By 1327, the 

population in parts of England — especially those later devastated by the plague — had 

fallen by 67 percent.'’" People poorly nourished were quickly carried off by disease. 

Between 1693 and 1700 in Scotland, seven out of the eight harvests failed and a larger 

percentage of the population starved than died in the Black Death of 1348-50.'’"

In two terrible years, 1347 and 1348, famine struck northern Italy, followed by the 

Black Death, which decimated most of the populace not already dead from lack of food.*’"



Bubonic plague spread across the Alps after 1348, killing in the next two years about 

one-third of northern Europe's people. Life expectancy fell by ten years in a little over a 

century, from 48 years in 1280 to 38 years in the years 1376 to 1400."^ Crops often failed; 

peasants abandoned many lands that they had cultivated during the earlier warm epoch. 

Between 1300 and 1600, the growing season shrank by three to five weeks with a 

catastrophic impact on farming.'’^ In Norway and Scotland, the population declined and 

villagers deserted many locales well before the plague reached those areas.** The capitals 

of both Scotland and Norway moved south before both areas lost their autonomy.

The cooling after 1300 probably contributed significantly to the virulence of the 

bubonic plague, the greatest disaster ever to befall Europe. By 1348 rodents carrying 

fleas infested with bubonic plague had marched or been carried from the Crimea into 

Europe. Historians have estimated that as many as one-third of all the people in Europe 

died in the raging epidemic that swept the continent.'"" This outburst of the plague, like a 

similar one in the sixth century, occurred during a period of increasing coolness, 

storminess, and wet periods, followed by dry hot ones. The unpleasant weather is likely 

to have confined people to their homes, w here they were more likely to be exposed to the 

fleas that carried the disease. In addition, the inclement weather may have induced rats to 

take shelter in human buildings, exposing their inhabitants to the bacillus.

The end of the medieval warmth had devastating effects on populations that lived 

at the edge of habitable lands. Historians, for example, have estimated the population of 

Iceland in the last decades of the eleventh century at about 77,000; early in the 

fourteenth, it still numbered over 72,000. By 1800, after several hundred years of 

coolness and stormy weather, the poor conditions had more than halved the number of 

Icelanders to 38,000.’"

The terrible climate in Europe after the thirteenth century brought a halt to the 

economic boom of the High Middle Ages. Innovation slowed sharply.” For the next 150 

years, except for military advances, technological improvements ceased. Population 

growth not only ended but, with starvation and the Black Death, fell. Without the drive of 

additional numbers of people, colonial enterprise ceased and no new' lands were 

reclaimed or towns founded. The economic slump of 1337 brought on the collapse of the



great Italian bank, Scali, leading to one of the first recorded major financial crises.^ 

Construction on churches and cathedrals halted.

The Mini Ice Age at its coldest devastated the fishing industry. From 1570 to 

1640, during the most severe period, Icelandic documents record an exceptionally high 

number of weeks with coastal sea ice. Between 1615 to 1828, with the exception of a few 

years, fishermen from the Faeroe Islands suffered from a lack of cod, which need water 

warmer than 36° Fahrenheit to flourish. During the worst period, 1685 to 1704, fishing 

off southwest Iceland failed totally.^ In the very icy year of 1695, Norwegian fishermen 

found no cod off their coast.

The Modern World
Clearly climate is far from the only influence on man's well being. Governments 

that extort too much from their people impoverish their countries. A free and open 

economy stimulates growth and prosperity. War and diseases can prove catastrophic. At 

the same time, a change in climate has frequently been a cause of war or aided the spread 

of disease. A shift to more arid conditions, for example, impelled the Mongols to desert 

their traditional lands to invade richer areas. A cold, wet climate can also confine people 

to close quarters, abetting contagion. Moreover, a shift toward a poorer climate can lead 

to hunger and famine, making disease more virulent.

With the growth in wealth and resources, the influence of climate on human 

acti\ ilies has declined. Primitive man and hunter-gatherer tribes were at the mercy of the 

weather, as are societies that are still bound almost totally to the soil. A series of bad 

years could be devastating. If as was the usual case until very recently, transportation is 

costly and slow, even a regionalized drought or an excess of rain in one area can lead to 

disaster, even though crops may be plentiful a short distance away. Thus variation in the 

weather for early man had a more profound influence on his life and death than do 

fluctuations in temperature or rainfall in modern times when economies are more 

developed. Because of modem transportation, even poor agricultural states today are less 

at the mercy of weather than were such people in earlier centuries. Since the advent of the 

Industrial Revolution, climate has basically been confined to a minor role in human 

activity.
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The Economic Costs (Benefits?) of a Warmer World
Casual analysis of the economic effects of climate change demonstrates that most

modern industries are relatively immune to weather. Climate affects principally 

agriculture, forestry, and fishing, which together constitute less than two percent of U.S. 

GDP. Manufacturing, most service industries, and nearly all extractive industries remain 

unaffected by climate shifts. Factories can be built in northern Sweden or Canada or in 

Texas, Central America, or Mexico. Higher temperatures will leave mining largely 

untouched; oil drilling in the northern seas and mining in the mountains might even 

benefit. Banking, insurance, medical services, retailing, education, and many other 

services can prosper as well in warm climates (with air-conditioning) as in cold (with 

central heating). Fuel consumption for heating will decline while that for air-conditioning 

will increase. Transportation will benefit generally from a warmer climate since highway 

transport w'ould suffer less from ice and snow. Air travel would be subject to fewer 

weather-related delays; air transport costs, which are higher in cold weather, would be 

reduced. Bad weather in the summer has fewer disruptive effects and passes quickly; 

fewer storms and less fog will make shipping less risky. Construction would experience 

few er holdups from w eather.

Inhabitants of the advanced industrial countries would scarcely notice a rise in 

w orldw ide temperatures. As modem societies have developed a larger industrial base and 

become more service oriented, they have grown less dependent on farming, thus boosting 

their immunity to the vagaries of the w'eather. A few services, such as tourism, may be 

susceptible to temperature or precipitation changes: a warmer climate would be likely to 

shift the nature and location of pleasure trips. Skiers might have to go farther north or 

higher up the mountains to find reliable snow; the season could be shortened. Since ski 

resorts often suffer more from lack of snow than from weather that is too warm, increased 

participation may partially offset earlier springs and later falls. Nevertheless, as a skier 1 

am unhappy with the thought that good snow may be found only farther north or at higher 

elevations. Most Americans who enjoy outdoor sports, however, do so in the summer. 

Golfers, hikers, backpackers, cancers, or just picnickers will be able to delight in their



favorite outdoor activity during more of the year. White water rafters will also have the 

bonus of greater stream flows resulting from more rainfall.

Warmer conditions might also mean that fewer northerners would feel the need to 

vacation in Florida or the Caribbean. On the other hand, new tourist opportunities might 

develop in Alaska, northern Canada, and other locales at higher latitudes or upper 

elevations.

Agriculture
Food output depends largely on agriculture, an industry that would be particularly 

sensitive to any climate change. Water availability, soil composition, technology, 

sunshine, and temperature all affect crop production. Warm climates have longer growing 

seasons and higher productivity. Wetter areas, holding other factors constant, are more 

productive than dry, unless the latter are irrigated. Climate change, if it takes place, is 

most likely to lead to a warmer climate, especially in higher latitudes where it will have a 

strong beneficial effect on the length of the growing season. Climatologists predict that a 

warmer w orld would enjoy more rainfall. Although models are unable to forecast where 

rainfall w ill increase, most places should experience at least a little more. The net result 

of warming and enhanced precipitation w ould be to boost farm output.

In addition, carbon dioxide is an essential ingredient for plant growth and its 

concentration in the atmosphere is rising. This gas boosts photosynthetic capacity and 

also water-use efficiency. According to peer-reviewed research, a doubling of carbon 

dioxide would on average boost growth by 52 percent.’"' At the same time, the improved 

water-use capacity of plants will mean that less rainfall would be needed to grow crops, 

thereby economizing on irrigation and perhaps offsetting partially any local reduction in 

rainfall.” As a consequence, a boost in carbon dioxide would have a strong beneficial 

effect on food production.

Evidence exists that rising levels of CO. have already boosted plant growth 

worldw ide. Tests at Mauna Loa in Hawaii have not only documented a rise in the level of 

carbon dioxide in the atmosphere, from 316 parts per million in 1959 to 360 ppm in 1996, 

but have show n a marked seasonal pattern which has become more pronounced.’^ The 

levels of CO. in the atmosphere begin to fall in the northern spring as the new growth of



plants absorbs the gas and reach a low by early fall. As plant growth ceases and leaves 

fall in autumn, CO^ levels rebound to a mid-winter high. The amplitude of this pattern 

has been increasing, at least since 1960, by about 0.5 percent annually.^ This would 

suggest that plant growth worldwide has been on the upswing.

Additional evidence that agricultural has benefited comes from Dr. Ranga B. 

Myneni, a biologist at Boston University, and his colleagues who have found that, since 

1980, plant growth, during the summer months, has become more vigorous north of the 

45th parallel.^ Inasmuch as there has been no measurable warming over this period- 

some areas have warmed while others have not — the result must stem from increased 

CO. concentrations. They report that the growing season has lengthened by 12 days and 

that plant growth has become 10 percent more energetic. Similar reports have come from 

Australia where researchers have discovered that warmer weather, more rainfall, and 

perhaps greater CO. have led to bumper crops.^'^

In 1994 two scientists, Paul Knapp and Peter Soule, compared a site in central 

Oregon that had been extensively surveyed in 1960 with its flora fourteen years later. The 

region was almost inaccessible; climate had remained constant; human activity, given its 

remoteness, was negligible. They reported that the site had become much greener, with 

large increases in trees, perennial grasses, and western juniper. After systematically 

excluding all other factors, they concluded that the rise in CO. had boosted growth."^’

Many studies have examined the relationship between warming and agricultural 

output. In a cautious report, the United States Department of Agriculture reviewed the 

likely influence of global wanning on crop production and world food prices. The study, 

assumed that farmers failed to make any adjustment to mitigate the effects of warmer, 

wetter, or drier weather — such as substituting new varieties or alternative crops and 

increasing or decreasing irrigation. Nor did it include the fertilizing effect of CO.. Thus it 

underestimated the increase in crop yields that would result from continued increases in 

greenhouse gas emissions. Nevertheless, the authors conclude;

The overall effect on the world and domestic economies would be small as 
reduced production in some areas would be balanced by gains in others, according 
to an economic model of the effects of climate change on world agricultural 
markets. The model ... estimates a slight increase in world output and a decline



in commodity prices under moderate climate change conditions.*' [Emphasis 
added]

Economists Robert Mendelsohn, William Nordhaus, and Daigee Shaw researched 

the relationship between climate and land values in the United States.^ After holding 

land quality, the proximity to urban areas and the nearest coast, and income per capita 

constant, they found that climate explained over two-thirds of the value of crop lands. 

They concluded that, for the lower 48 states, a rise in average temperature of about 5°F 

and an 8 percent increase in rainfall stemming from global warming would, depending on 

the model used, reduce the value of output between 4 and 6 percent or boost the value of 

output slightly. This result ignores the effect of increased CO2 on farm output and thus 

understates the rise in agricultural product.

Forests
Forestry is another sector subject to change as a result of an increase in CO. and 

world temperatures. Canadian agricultural economists, examining the effect of warming 

and a doubling of CO2 on forestry production, concluded that increased carbon dioxide 

would boost productivity by 20 percent and that overall the harvest of timber in Canada 

would climb by about 7.5 percent.^' Although their research applies only to our northeni 

neighbor, it seems reasonable to infer that timber output in the United States could be 

more than maintained at current levels. If the climate changes, forest managers can shift 

to types of trees that fit the new environment.

Brent Sohngen of Ohio State University and Robert Mendelsohn of Yale School 

of Forestry and Environmental Studies have estimated that the U.S. timber market would 

benefit from climate change from less than 1 percent to more than 10 percent of the 

current value of American forests.^ British researcher J. L. Innes of the Forestry 

Commission in Surrey, UK, reports that, over the last 100 years, forests have expanded 

"in areas as far apart as southern Patagonia and northern Finland. As grow'th ... is 

primarily controlled by temperature, it seems likely that climatic change is involved.”^"' 

The IPCC has projected that global forest area could increase as much as 9 percent.*^



Species Extinction
Some species, we don’t know how many or which, may find that changes in the 

weather make it too difficult for them to reproduce and survive. Although extinction is 

always distressing, paleontologists estimate that perhaps 99 percent of all species that 

have ever flourished are no longer in existence. Far from being a catastrophic event, the 

loss of a species is quite normal. Some environmentalists claim that we are losing species 

at unprecedented rates; but, given the really catastrophic decimation 65 million years ago 

when a six and a half mile wide comet wiped out from 60 to 75 percent of all species on 

the planet, including the dinosaurs, the current losses seem insignificant.

Of the 1354 endangered species listed since 1966 by the Department of Interior, 

only one-half of one percent have become extinct. Although those plants and animals 

listed do not necessarily represent a random sample of all living beings, they are 

presumably some of the most visible of those threatened and thus would be expected to 

have a higher mortality rate than non-listed species. That they have suffered so few 

casualties over the last 30 years scarcely indicates a wholesale loss of species.

A wetter, warmer climate should be conducive to the evolution of additional 

species. Tropical areas teem with more different animals and plants than are native to 

temperate climates. For example. Lake Malawi in East Central Africa is home to more 

than 500 different species of fish, most of which are unique to that lake. The Great 

Lakes, which are nearly nine times the size of Lake Malawi, contain only 173 different 

types of fish. In addition, the proliferation of plants, stemming from an atmosphere 

enriched with carbon dioxide, would provide more and better fodder for animals. Almost 

all species should benefit.

A number of environmentalists have argued that all species are valuable since any 

one might be the source of a chemical substance that could cure cancer, stop infections, 

or ease pain. Given the number of closely related species that manufacture many of the 

same types of compounds, given the number of synthetic drugs and current 

pharmaceuticals which may produce similar therapeutic effects, and given the cost of 

finding, testing, and marketing any new chemical produced by a single species.



economists have concluded that the value of such a plant or animal in the wild is virtually 

nil.®

Sea Level Rise
The IPCC concludes that a 4.5° warmer world would lift sea levels by six inches 

to three feet, with the central estimate being about one and a half feet by the year 2100.® 

Rising sea levels would, of course, impose costs on low-lying regions, including a 

number of islands and delta areas. For the United States — assuming a three-foot rise in 

sea level, at the high end of predictions for the year 2100 — economists have estimated 

the costs of building dikes and levees and of the loss of land at $7 to $10.6 billion 

annually, or less than 0.2 percent of GDP.'^’ For some small island nations, of course, the 

problems could be much more severe and their hardships should be addressed.

Heating and Cooling Expenses
Warming will reduce the costs of home and office heating while increasing the 

expense of air-conditioning. The Department of Energy has estimated that even with 

higher outlays for the cooling, a warming of 4.5°F would bring net savings for Americans 

of $12.2 billion.-'

Human Amenities
Do people prefer the summer or the winter? Do humans enjoy warm weather or 

cold? What proportion of vacationers in the winter go south and what proportion go to ski 

resorts? The answer is obvious: people call warm weather ‘‘clement'' and enjoy warm, 

sunny days. When people retire, they often move south. According to a 1966 survey of 

Americans turning 50 in 1996, almost 40 percent planned to move when they retired and 

the most important criterion in selecting their destination (40 percent) was a “more 

favorable climate."'^ People retire to Florida, not Minnesota.

The difference in average temperatures between New York and Atlanta is actually 

greater than the rise forecast for the end of the next century. In spite of or because of the 

hotter climate in Georgia, millions of New Yorkers have moved south, perhaps to root for 

the Braves, but more likely to escape the ice and snows of the Empire State. Doctors have



been known to recommend that their patients move for their health and Duluth is not 

usually what they have in mind.

In my research, w hich will appear shortly in Economic Inquiry, 1 investigated the 

wages workers were willing to forego in order to enjoy a more clement climate. The 

result implies that, depending on the particular model, the gain from a warmer climate 

could be as little as $30 billion or as much as $100 billion.*”

Mortality and Morbidity
The historical evidence shows that warmer weather has typically brought longer 

lives and a spurt in population. Colder weather has reduced health and devastated human 

beings. Nevertheless, many researchers, environmentalists, and politicians are forecasting 

that rising world temperatures in the next century will have devastating effects on human 

health.*” Referring to the world as a whole. Working Group II of the Intergovernmental 

Panel on Climate Change asserted that "climate change is likely to have wide-ranging 

and mostly adverse impacts on human health, with significant loss of life.’”^*' The authors 

of the IPCC report feared that increases in heat waves would cause a rise in deaths from 

cardio-respiratory complications. They also foresaw a rise in vector-borne diseases, such 

as malaria and dengue and yellow fevers. The report did acknowledge briefly that, in 

colder regions, there w ould be fewer such deaths.

Most of the causes of premature death have nothing to do with climate. 

Worldw ide the leading causes are chronic diseases — accounting for 24 million deaths in 

1996 — such as maladies of the circulatory system, cancers, mental disorders, chronic 

respiratory conditions, and musculoskeletal disorders, none of w'hich has anything to do 

w ith climate but everything to do with aging.*’*' Another 17 million, most of them in poor 

countries, succumbed in the same year to disorders caused by infections or parasites, such 

as diarrhea, tuberculosis, measles, and malaria. Many of those diseases are unrelated to 

climate; most have to do with poverty.

Diarrhoeal diseases, such as cholera and dysentery, killed 2.5 million people out 

of the 52 million who died worldwide in 1996. Through the provision of fresh water and 

proper sanitation, those diseases are easily preventable. Although a wanner climate might 

make the environment more hospitable for such afflictions as cholera, dysentery, and



typhoid, in areas without good sanitation or clean water, chlorination and filtration could 

halt their spread.

Both the scientific community and the medical establishment maintain that the 

frightful forecasts of an upsurge in disease and early mortality stemming from climate 

change are unfounded, exaggerated, or misleading and do not require action to reduce 

greenhouse gas emissions. Science magazine reported that “predictions that global 

warming will spark epidemics have little basis, say infectious-disease specialists, who 

argue that public health measures will inevitably outweigh effects of climate.”'” It added, 

“Many of the researchers behind the dire predictions concede that the scenarios are 

speculative.”

The American Council on Science and Health, a well-known health policy 

institute, has emphasized that limiting greenhouse gas emissions “would not be prudent. 

Fossil-fuel combustion ... is vital to high-yield agriculture and other practices that are 

fundamental to the well-being of the human population.”'* Its statement maintains: “The 

optimal approach to dealing with prospect of climate change would ... include 

improvement of health infrastructures (especially in developing countries).” The Council 

lists improvements in emergency responses to extreme weather events; intensive cost- 

effective control of insect vectors, especially in developing countries; improvement in 

drinking water and sanitation in developing areas as measures that should be carried out 

regardless of whether the global climate changes. The ACSH rejects specifically 

measures that "would impair economies and limit public-health resources."

In a forthcoming study 1 estimate that a warmer climate would reduce deaths by 

about 40,000 annually. If the lives saved reflect a random sample of the U.S. population, 

their value would be somewhere between $2 million and $10 million per life saved or 

between $80 billion and $1 trillion.'” To be conservative and because most of the reduced 

numbers of deaths probably involve the very elderly. Table 1, below, values those lives at 

only $1 million each.

Not only should warmer weather extend lives, it should also reduce illnesses. A 

conservative estimate of the gain reflects simply the wage cost to people with jobs who 

are not at work because of illness. This neglects the gain to those not in the paid work



force and those who come to work even though they have a cold or the flu. I assume that 

a 4.5° warmer temperature would reduce illness by the same amount that it would reduce 

deaths (1.8 percent). Worker's compensation consequently would fall by the same 

percentage, producing savings of around three-quarters of a billion dollars.'""

Overall Effects of Climate Change
Table 1 presents my estimates of the benefits and costs of global warming for 

Americans. Even though many potential advantages have not been included, the public 

w ould benefit by over $100 billion per year or roughly 1 percent of GDP. It seems almost 

indisputable that Americans would be better off at the end of the next century if 

temperatures were 4.5° hotter than today. For the United States, Europe, Japan, and other 

advanced countries, it is implausible to assume that climate change would have any 

significant negative effects. Transition costs, such as the building of dikes, the 

introduction of new crops, or the construction of irrigation facilities, may exist. For the 

most part, these costs are included in the estimates for Table 1. Despite those adjustment 

costs, most Americans would like a warmer climate.



Table 1
Annual Benefits (+) or Damages (-) from Global Warming for the United States ($

billions, 1990 dollars)

Activity Cost - or 

Gain +
Agriculture
Forest loss +

+Species loss
Sea level rise

-1.0

Construction of dikes, levees -0.6
Wetland loss -1.1
Dryland loss -0.4

Energy for heating and cooling residential homes and 
businesses

-t-12.2

Human amenities + 10.0
Human life +40.0
Human morbidity +37.0
Migration +0.2
Hurricanes
Construction

-0.8
+4.4

Leisure activities + 1.0
Water supply +5.6
Urban infrastructure +0.2
Air pollution

Tropospheric ozone -2.2
Transportation I +0.3
Marine Resources] +Total + 104.8

Source; Moore 1998a 

Thomas Schelling. in his 1991 presidential address to the American Economic 

Association, reported that for "developed countries, the impact on economic output will 

be negligible and unlikely to be noticed."'"' Most likely people would be oblivious of any 

change; they would simply enjoy the reduction in ice, snow, and cold.

Even the pessimists' estimates of the damages from global warming to both the 

U.S. and the world have been very small. For developed countries, these have ranged 

generally from 1 percent to 2 percent of GDP,'°- although Nordhaus’s original estimate 

w as for one-quarter of one percent of GDP.'"’ It is generally agreed that poor countries 

will typically fare worse than the advanced market economies. The table below presents 

some of those estimates as given by the IPCC in terms of the expected loss of GDP.



Table 2
Estimates of Costs of Global Warming

Researcher and temperature 
increase

U.S.A. World

Cline (4.5°) 1992 1.1% n.e.
Nordhaus (5°) 1991 1.0% n.e.
Frankhauser (4.5°) 1995 1.3% 1.4%
Titus (7°) 1992 2.5% n.e.
Tol (4.5°) 1995 1.5% 1.9%
Moore (4.5°) 1998a Gain of 1.0% n.e.

n.e. indicates no estimate.
Source; IPCC Working Group III 1995, pp. 203 & 205, and Moore 1998a.

Costs and Benefits
Let us assume that the IPCC is right and that, by the year 2100, greenhouse gas 

concentrations in the atmosphere will rise significantly, driving up worldwide 

temperatures by about 4.5° Fahrenheit. In all probability, if this warming does take place, 

most people will be better off. On the other hand, if we take the pessimists' view, the 

costs to the United States might be as high as 1.5 percent of our GDP, although most 

estimates of the damage from climate change are considerably less than that figure (see 

Table 2). DRl estimates the cost to Americans of reducing greenhouse gas emissions to 

1990 levels as 2.3 percent of GDP, a very bad benefit/cost ratio.

The IPCC's Working Group 111 reviewed various estimates of GDP losses, not 

including DRl's. from stabilizing emissions at 1990 levels and concluded that the average 

projected loss would be 1.5 percent of US GDP by the year 2050, with the costs 

increasing more or less linearly with lime."^ The IPCC’s forecast of a 3.6° increase in 

temperatures is for the end of the next century, not the middle. If we assume that the 

temperature w ill go up by only half as much over the following fifty years, from 2050 to 

2100, (actually, temperatures should rise more in the second half of the century than in 

the first half because of lags between carbon buildup and ocean temperatures), then the 

cost to the United States in 2050 from warming would be, at most, only 0.75 percent. 

This means that using the IPCC's own numbers, the costs of holding CO., to 1990 levels 

of 1.5 percent would be twice the gain from preventing any climate change!



But the benefit/cost calculus is even worse! Returning worldwide emissions, 

including those of the US, to 1990 levels, will not stabilize greenhouse gas 

concentrations. Since more CO. will be added annually for many decades to the 

atmosphere than the sinks can absorb, the buildup would only slow; consequently 

temperatures would continue to go up but by less than if no steps were taken to reduce 

CO. emissions. Instead, therefore, of saving the full 0.75 percent of our GDP by keeping 

emissions at 1990 levels, we would be saving much less, perhaps half as much or 0.375 

percent of our GDP, hardly anything worth worrj'ing about.

Of course, meeting the Kyoto protocol's goals would be more costly than simply 

reducing greenhouse gas emissions to 1990 levels. Having the major industrial countries 

of the world reduce their emissions by an overall 5 percent w'ill not prevent climate 

change. Thus the costs of Kyoto are even greater than the IPCC indicated and any 

benefits are smaller than those that the pessimists suggest might come from eliminating 

climate change. Again the costs of acting greatly outweigh even the pessimists’ estimates 

of the cost of business-as-usual.

The Chair of the Council of Economic Advisers, Janet Yellen, testified on March 

4 on the costs of the Kyoto protocol. She made a valiant attempt to depict the burden of 

meeting the December agreement as a minor fluctuation in energy prices. After asserting 

the need to be conservative, she described the rosiest possible scenario on every issue. 

She testified that the costs of meeting the Kyoto targets might amount only to $7 to $12 

billion per year! Without any of the backup analysis, it is difficult to know the source for 

her miraculous numbers.

Her estimates of the low cost of meeting Kyoto targets are highly dependent on 

trading and on what is called joint implementation. In Kyoto both these ideas were 

strongly resisted. The compromise eventually struck by tired delegates included 

approving the concepts w hile leaving the details to be worked out in Buenos Aires this 

coming fall. In theory trading would reduce costs, but it would require an international 

body to oversee and verify any reductions.

Since Russia and the former East Bloc countries have witnessed the collapse of 

their heavy, energy intensive industries and would therefore be able to claim credits, it is



usually predicted that American companies will buy their credits from those former 

Warsaw pact nations. No numbers currently exist, however, on how much each of these 

states has cut its emissions; it is assumed that the governments will come up with some 

estimate of CO. reductions and sell those savings. As a result, U.S. companies will be 

buying certificates giving them the right to emit carbon dioxide from producers who have 

already lowered emissions; consequently greenhouse gases will not be cut further. But 

American firms will be paying handsomely for those certificates.

Two Brookings Institution economists estimated that the US proposal of tradable 

certificates would require that US companies spend around $27 billion or more annually 

to purchase the rights to emit carbon from Third World or former Soviet bloc countries.'®" 

That sum is nearly four times the US government’s annual budget for foreign economic 

aid.

Dr. Yellen dismissed the Department of Energy’s report that higher energy prices 

would "devastate" six of our major industries, chemicals, petroleum refining, paper and 

allied products, iron and steel, aluminum, and cement. She argued that energy constitutes 

only 2.2 percent of total costs of US industry but failed to note that many industries spend 

much more on fuel and electricity than such trivial percentages would suggest.

The conclusion of the DOE report is worth quoting at length:

Higher fuel costs imposed on domestic energy intensive industries would 
result in an increase in production costs in these industries. The consensus of the 
six working groups ... is that imports from non-participating countries would 
displace a significant amount of US industrial output and employment. A 
substantial amount of existing capacity in several of these industries would 
become non-competitive. Future investment in plant and equipment would be 
redirected from the US ... towards non-participating countries. This conclusion is 
more general: all participating countries that agree to binding constraints will 
experience an economic decline relative to non-participating countries, (emphasis 
added).

In total. Janet Yellen estimated that, with trading, participation of major Third 

World countries, a continuation in reduction in carbon dioxide emissions per dollar of 

GDP, the inclusion of sinks, and somewhat higher energy prices, costs would be cut by 

90 to 95 percent. Without these unlikely savings, her figures indicate that the cost would



be between 1 and 3.4 percent of GDP. She ignores the conclusion of the DOE that major 

industries would move abroad. Thus the administration’s own numbers show that actino 

now would be foolish.

Conclusions
In summary, global warming will bring both benefits and drawbacks. As 

mentioned in Climate of Fear: Why We Shouldn't Worry about Global Warming, 1 have 

calculated the costs and benefits of climate change and conclude that, were the globe to 

warm by 4.5° Fahrenheit, the United States would, on net, gain by at least $100 billion 

annually or roughly 1 percent of GDP. Most Americans, probably most Europeans, the 

Japanese, and the Russians would be somewhat better off in a warmer world.

Small low-lying island states or countries particularly subject to sea flooding, 

such as Bangladesh, could experience substantial losses. As humane people, we should 

do our best to mitigate their problems. Providing them with dikes, levees, and 

infrastructure would be much more effective and also less costly for the industrialized 

countries than attempting to slow greenhouse gas emissions. Fostering economic policies 

in those countries that w ill enable them to deal with natural disasters is the best solution 

for them and for us. Rich countries can w eather natural disasters — earthquakes, floods, 

droughts, a colder climate, or w hatever problems a w'armer climate may create — much 

more easily than poor countries. Richers is safer; warmer is better; acting now is foolish.
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Mr, Chairman and Members of ihe Cominitiee;

I appreciate the opportunity to appear before you today to discuss the Energy Information 

Administration's (ElA) analysis of carton emissions ftom energy and the potential impacts of the

Kyoto Protocol

EIA is an autonomous statistical and analytical agency within the Department of Energy. We are 

charged with providing objective, timely, and relevant data, analysis, and projections for the use 

of the Department, the Congress, and the pubUc. We do not take positions on policy issues, but 

wc do produce data and analysis reports that are meant to help policy makers decide energy 

policy. Because we ha\'e an element of statutory independence with respect to the analyses that 
wc publish, our views are strictly those of EIA. We do not speak for the Department, nor for any 

particular point of view with respect to energy policy, and our views should not be construed as 

representing those of the Secretary of Energy or the Department’s policy position. EIA’s baseline 

projections on energy trend.s, however, are widely used by government agencies, the private 

sector, and academia for their own energy analyses.

Each year ELA publishes the Annual Energy Outlook, which provides projections and analysis of 

domestic energy consumption, supply, prices, and carbon emissions. These projections arc not 
meant to be exact predictions of the future but represent a likely future, assuming known trends in 

demographics and technology iiaproveiuems and also assuming current laws, regulations, and 

policies. In October 1998, EIA published the repon Impacts of the Kyoto Protocol cm U.S. 
Energy Markets and Economic Activity.^ which is the focus of my testimony today. The report 

was done at the request of .the House Committee on Science.

"Energy Infbrinaiion Administration, Impacts ofthi Kyoto Protocol nn U.S. Energy idarkets and 
Kcorumlc Aciivity. SR/OlAP-3 (Washington. DC. October 1998).
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Carbuii Einissloiw and the Kyoto Protocol

Carbon abatcmeni is a highly complex issue, far more complicated than mo.<it other emissions 

reduction programs. Although comparisons are drawn between the sulfur dioxide (SO^) reduction 

program lor electricity generators and carbon reduction, there are several key differences. First, 
carbon emissions are an international issue. Assuming that climate change is a reality, the U.S. 
climate is equally affected by carbon emissions around the globe as by emissions in Uie Umted 

States. Also, there are a vast number of entities that emit carbon—homes, factories, vehicles, 

commercial facilities, and agricultural sources—unlike the relauvcly few electricity generators 

covered by the SOj reduction program in the first phase. Finally, unlike SO„ there are not cosi- 
effective means to remove and sequester cartam other than by natural processes at this tunc.

The Kyoto Protocol calls for the United States to reduce its total net emissions of six greenhouse 

gases, weighted for their global warming potential, by 7 percent relative to 1990 emissions levels. 
This reduction is to be achieved on average during the years 2008 to 2012. Much of the focus on 

emissions reduction is on the energy sector because energy u.sc is the primary .source of 

greenhouse gas emissions. In 1997, carbon emissions from the combustion ofenergy totaled 83 

pereent of all U.S. greenhouse gas erais-sions.^ Reducing carbon emissions below 1990 levels 

would be a challenging task, as they had already increased 10 pereent by 1997 and are projected 

with current policies to rise by 2010 to 33 percent over 1990.

Carbon emissions from energy con be reduced in several ways. First, there can be a shift from 

fossil to nonfossU fuels, such as nuclear power or renewable sources ofenergy. Second, energy 

use can shift from highly carbon-intensive fossil feels to those with lower carbon intensity. For 

example, natural gas produces only about half the carbon emissions per unit of thermal output a.s 
coal. Also, energy consumers can use more cncrgy-cfficient technologies, thereby using less

Energy Infonnauon Adnunuittation, KmLwnnx of Grtenhouse (rases in the United States J997, 
DOByEIA-O573(07)(Washingwn. DC, October 1998).
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tmgy 10 .chic.. lh« same level of energy service. Finally, consumers can reduce the level of 

energy services, for example, by traveling less or bwering their demand for heating and cooling.

EIA's analysis assumed that a price mechanism would be used to encourage more rapid 

development and wloption of energy-efficient technologies, the use of less carbon-intensive fuels, 
and a reduction in energy demand. The price mechanism is applied to fossil fuels relative to then 

level of carbon content Although electricity itself emits no carbon, the carbon price is applied to 

the fuels used to generate eleclricity and is passed to consumers through the price of electricity. 

This price mechanism may take the form of a carbon tax, a cm:bon permit trading system, or a 

caiton petmit aucUon. In addition to price incentives, teductiotis in carbon emissions could be 

achieved by regulatory or voluntary programs.

Within the Kyoto Protocol, there arc a number of ways for the United States to achieve the 

overall target apan from energy-related carbon reductions, m Protocol recognize* that diffeiem 

countries may have dificrent levels of opportunity for emissions reductions and allows emissions 

trading among the Annex I countries. Joint implementation projects are also allowed among the 

Annex I countries, whereby a nation can earn emissions credits by investing in projects that 
reduce emissions or enhance craissions-absorbing sinks, such as forests, in other Annex I 

countries. The Protocol also establishes a Clean Development Mechanism, under which Annex 1 

countries can cam credUs for projects that reduce net emissions in non-Annex I countries. Apart 
from these international activities, domestic inve.^tmcnt in carbon absorption activities, such as 

reforestation, or in reducing the emissions of the other greenhouse gases covered by the Protocol 

rhay also lower the required reduction in carbon cmission.s.

These flexibility measures in the Protocol offer opportunities to reduce the cost of complying with 

the Protocol but complicate the analysis. Rules and guidelines for the international trading, joint 
implementation, and the Clean Development Mechanism are not specified in the Protocol and will 
be finalized at some future international meeting. Also, the actual opportunities for low-cost 
investment in emissions abatement in other couiunes cannot be known with certainty or whctlier
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Other Annex I countries would be willing to sell emissions pciinits or would hold them for credit 
against future reductions. Finally, the rote of sink.s and other greenhouse gases in offsetting carbon 

reductions remains uncertain.

In addition to these difficulties, there are a number of other uncertainties in analyzing the 

Protocol Different energy analysts have different opinions about the price elasticity of 

energy—how quickly energy consumers will react to changes in energy prices by changing their 
patterns of energy use or by purchasing different energy-using equipment and ako whether 
consumers change theii- behavior in anticipation of foture price increases. Unknown future policies 

may raise or lower the costs of the impacts. It is also not possible to foresee with certainty how 

energy-using technologies will develop in the future. Finally, the entire issue of climate change 

and greenhouse emissions reductions is relatively new. and measurement systems and methods of 

gauging how individual consumers or countries will respond to an international effort of this 

scope and magnitude wiD need to be funlter developed..

Analysis of'the Kyoto Protocol

At the request of the Congressional committee, the EIA analysis is based upon the methodologies 

and assumptions in the Annual Energy Outlook 1998 (AE098),' with no changes in poHcy, ^ ^
regulatory aciioiw. or funding for energy and environmental programs, since no specific policies >
had been advanced. The analysis was conducted using the National Energy Modeling System 

(NEMS), EIA’s energy-economic model of domestic energy markets, which underlies xt\t.AE09S

projections.

la most of the encrgy-pfoducurg and consuming sectors, NEMS includes explicit treatment of 

individual technologies and their characteristics, such as capital and operating costs, date of 

commeicial availability, efficiency, and other relevant characteristics. Because of this detailed

^Energy Information Administration, Annual Energy Outlook 1998, DOB/El A-0383(98)(Washington, 
DC. December 1998).
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representation of technology, NEMS captures tlie most significant factors that influence the 

turnover of energy-using equipment and the choice of new technologies and is appropriate for the 

analysis of the transitional impacts of policies designed to influence the choice of new 

technologies. NEMS also represents consumer choice through empirically-derived prlt;e 

elasticities and behavioral characteristic.s.

Because more energy-efficient and less-carbon intensive technologies can significantly reduce 

energy consumption and carbon emissions, the rate of technological progress and its penetration is 

one of the major factors and key uncertainties in determining the cost of carbon reductions. In its 

analysis, ElA incorporates ongoing trends of technological progress for both energy consumption 

and production, taking into account the characteristics of cun ent technologies and those 

technologies assumed to be available and cost effective within the forecast horizon. In general, 
higher energy prices do not alter the characteristics or availability of energy-using technologies 

but encourage more rapid arloption of more efficient or advanced technologies because consumers 

would have more incentive to purchase them. However, the turnover rate of the capital 
stock—homos, appliances, and automobiles—can be slow, limiting the speed with which new. 

more-efficient technologies can capture a significant share of ^ market.

Because of the uncertainties concerning the final implementation of the Protocol EIA's analysis 

included the reference case of what is expeseted with current policies and six additional cases with 

Q range of reductions for energy-related carbon emissions in the United .States. In each case, the 

United States achieves its target of reducing net greenhouse gas enoissions by 7 percent; however, 
different means are used to reach the target. The casc.s in the analysis implicitly assume different 
levels of international trading, other international activities, forestry and agricultural sinks, and 

offsets from other greenhouse gases, with the remaining reduction taken m energy-related carbon 

1 eductions. Each of these cases is compared to a reference case that assume.? no enforced carbon 

reductions in order to analyze the energy and economic Impacts of achieving the reductions.



ENERGY S SCIENCE ID:202-395-1086 MRR 23’99 12:50 No.004 P.07

The reference case of the analysis is based upon the reference ease from the Annuo/ Energy 

Outlook 1998, in accordance with the Congressional request. By 2010, energy-related carbon 

emissions are projected to increase from l..'^46 million metric tons in 1990 to 1.791 million metric 

tons, 33 percent above 1990 levels. The six carbon reduction cases range from reducing emissions 

to an average of 24 percent above 1990 levels (1990+24%) between 2008 and 2010 to reducing 

emissions to an average of 7 percent bebw 1990 levels (1990-7%) over the same period (Figure 

1). The 1990+24% case assumes that international trading and other activities offset most (77 

percent) of the required reductions in carbon emissions from energy: however, the 1990-7% case 

essentially assumes that the 7-perccni target in the Kyoto Protocol must be met by energy-related 

carbon emissions with no net offsets from sinks, other greenhouse gases, or iniemational 

activities. In this case, carbon emissions from energy are reduced approximately 30 percent from 

reference case levels in 2010.

In each of the cases, the target is achieved on average for the years in the first commitment 
period, 2008 through 2012. Although the rationale for the averaging is not explicitly stated in the 

Protocol, the feet sheet issued by the Department of State on January 15,1998, indicates that this 

flexibility smooths short-term fluctuations in economic performance or weather. Because the 

Protocol does not specify targets beyond the first commitment period, tlie target is assumed to 

hold constant through 2020, the end of the forecast horizon. The target is assumed to be phased 

ui over a three-year period, beginning in 2005 since the Protocol indicates that demonstrable 

progress toward reducing eraissiotjs must be shown by 200.5. This allows energy markets to begin 

adjustments to meet the reduction targets.

In 2010, the carbon prices necessary to achieve the carbon emissions reduction targets range from 

$67 per rociric ton (1996 dollars) in the 1990+24% case to $348 per metric ton in the 1990-7% 

case (Figure 2). In the three cases witli the more severe reductions, the carbon price escalates 

more rapidly through 2010 in order to achieve the reductions in the commitment period then 

declines by 2020 as cumulative investments in more energy-efficient and lower-carbon equipment, 
particularly in the electricity generation sector, reduce the marginal cost of compliance in the later
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years of the foreca.st. The carbon prices rcpre.sent the mai ginal cost of reducing carbon emissions 

to the specified level reflecting the price the United States would be willing to pay in order to 

purchase carbon permits from other countries or to induce carbon reductions in other countries. 
In the absence of a complete analysis of international caibon markets, these carbon prices do not 
represent the international market-clearing price of carbon permits or the price at which other 
countries would be willing to offer permits.

Carbon fees raise the delivered prices of energy and lead to a decline in the overall intensity of 

energy use. Energy intensity, measured as primwy energy consumed per dollar of gross domestic 

product (GDP), declines at an average annual rate of 1 percent between 2005 and 2010 in the 

reference case. In the carbon reduction cases, the rate of intensity improvement improves in the 

same period to between 1.6 percent a year in the 1990+24% case to 3.0 percent a year in the 

1990-7% case (Figure 3).

In 2010, carbon reductions from elecbicity generation account for between 68 and 75 percent of 

the total carbon reductions due to lower electricity demand than in the reference case and the 

penetration of more efficient, less carbon-intensive generation technologies. EIcctiicity generators 

are expected to respond more strong!)' to higher prices than end-use consumers bccau.se the 

industry has traditionally been cost-mininuziiig and factors future energy price increases into their 
investment decisions. In contrast, the end-use consumers are assumed to consider only current 
prices in making their investment decisions and consider factors other than price. Also, a number 
of more-efificiem and lower-carbon technologies for etectricity generation become economically 

available due to the carbon price.

lu the electricity generation sector, fuel switching accounts for most of the carbon reductions. 
Relative to the reference case, the delivered price of coal to generators in 2010 Ls higher by 

between 153 and nearly 800 percent in the carbon reduction cases. Coal-fired generation accounts 

for more than half of all generation in 2010 in the reference case, but its share drops to between 

42 percent and 12 percent in the carbon rcductititi cases. To replace coal plants, generators build
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more nutural gas plants, extend the life of existing nuclear plant.s. and, particularly in the more 

stringent reduction cases, dramatically incrca.se the use of renewables as costs per megawatt 
decline with more penetration, especially biomass and wind energy systems. Improved generation 

efficiency and lower electricity sales also contribute to lower carbon emissions from generation. 
Across the carbon reduction cases, electricity sales in 20)0 arc reduced from between 4 and 17 

percent relative to the reference case, as electricity price.s increase between 20 and 86 percent 
above those in the reference case.

The slate of energy fuels used in the United States is projected to change from that in the 

reference case (Figure 4). The use of both coal and petroleum is reduced, and there is a greater 
reliance on natural gas, renewable energy, and nuclear power. Although the consumption of 

petroleum declines relative to the reffercnce case, it increases slightly as a .share because most 
petroteum is used in the transportation sector in which there are fewer fuel substitutes available.

Because of the liigh carbon content of coal, total domestic coal consumption is significantly 

reduced in the carbon reduction cases, mostly for electricity generation but also in the industrial 
sector. Coal exports are also lower in the carbon reduction cases due to lower demand for coal in 

the Annex I imtions, further reducing domestic coal production.

Natural gas consumption for electricity generation is higher than m the reference case In 2010 by a 

range of 2 to 12 percent across the carbon reduction cases. Although the use of natural gas is 

lower in the end-use sectors due to demand reductions and efficiency improvements, this is more 

than ofifret by the increase in consumption for generation. Although meeting the levels of 

production that may be required will be a challenge for die industry, sufficient natural gas 

resourct.s are available, and the potential increases in both dialling and pipeline capacity are within 

levels achieved histoiically.

Consumption of renewable energy, which rcsult.s in no net carbon emissions. Is projected to 

increase by between 2 and 16 pert'ent in 2010 and by between 9 and 70 pciccnt in 2020. Most of



ENERGY & SCIENCE 10:202-595-1086 MfiR 23’99 12:52 No .004 P.10

this inaeasc occure in cfcctriciiy generation, primarily wiili additions to wind energy systems and 

an increusc in the use of biomass (wood, switch grass, and reftjse), both of which .significantly 

increase their share of total ftiel consumption for electricity generation with higher carbon prices 

(Figure 5). Because additional renewabb technologies become available and economic later In the 

forecast period, Ute share of renewable generation continues to increase tlu ough 2020, reaching 

as liigh as 22 percent in 2020, compared to 9 percent in the refbrnce case.

In the reference case about half of the current nuebar plants are projected to retire by 2020. In 

accordance with the reQuesl, no new nuclear plants are allowed to be built in the carbon reduction 

cases, but extending the lifetimes of existing plants becomes uioie economical with higher carbon 

prices. In more siringelu leduction cases, most existing nuclear plants are life-extended through 

2020.

In 2010, the average price of gasohne Increases by between 11 and 33 percent across the carbon 

reduction cases, compared to the reference case (Figure 6). Although carbon cmissioas from 

transportation arc reduced due lo lower travel and the purchase of more efGcient vehiebs, the 

transportation sector accounts for the lowest reductions of all the end-use demand sectors. This is 

a result of the continued dominance of petroleum although alternative-fuel vehicles increase their 

market share. New car efficiency improves with higher carbon prices, but vehicle turnover rates 

slow the improvement of the fleet, l otal light-duty fleet efficiency rises from 20,5 miles per gallon 

in 2010 to only between 20.7 and 21.7 miles per gallon. The impact of carbon prices on the 

economy also lowers light-duiy vehick and airline travel and freight requirements and induces 

some efSciency improvements in the airline and freight .sectors. Primarily due to lower demand in 

the transportation sector, pettokura consumption is reduced in all of the carbon reduction cases 

by between 2 and 13 percent in 2010 compared lo the reference case. Because criidc oil and 

petroleum product imports arc reduced relative to the reference case, the dependency of the 

United States on Imported peholeum is reduced from the reference case level of 59 percent to as 

little as 53 percent in 2010.

9
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In both ihe resideiilial aiid commcicial sectors, higher energy prices encoumge investments in 

more efficient equipment and building shells and reduce the demand for energy services, An a 

result, energy use per housetiold and per square foot of commercial floorspacc declines with 

higher carbon prices. Space heating, cooling, and ventilation account for the largest share of the 

demand reductions. More efficient Ughting and office equipiuem and lower electricity demand for 

a variety of miscellaneous appliances, such a.s computers, televisions, VCRs, and 

tebcommunications equipment also contribute to lower energy consumption. Tn the industrial 
sector, consumers repkee productive capacity faster, invest in more- efficbm technology, and 

switch to bss carbon-intensive fuels; however, total Industrial output is also lower due to the 

impact of higher energy prices on the economy.

Apart from the impacts of the higher piices on energy markets, there are likely to be significant 
impacts on the macroeconomy. As energy costs rise due to the carbon prices, the rate of decline 

in energy consumption per dollar of GDP wiU accebrate. Other factors of production in the 

economy, including labor and capital, become relatively bss expeasivc, and tlicre will be some 

adjustments to substitute labor and capital for more expensive energy. Some economic potential is 

lost in that process. This will reduce the potential GDP for the United States, which is the long- 
run equilibrium path of the economy when all resources—labor, capital, and energy—are folly 

employed.

There arc additional transitional costs that arc likely to arise as energy price increases disrupt 
capital or employment markets. These short-run costs would impact the actual GDP but coukl be 

moderated by adjustments to Federal monetary and fiscal poliebs. The analysis assumes that a 

carbon permit trading system fonctlons as an auction run by the Federal Government and that die 

revenues raised through the auction would be recycled back into the economy. Recycling of the 

funds would increase disposable income and encourage both consumption and investment, 
offsetting some adverse short-term effects on the economy. Two alternative fiscal poliebs were 

analyzed; one recycling the revenues through a lump sum rebate in the personal income tax and 

the other through the social security tax rates.
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It is estimated that the loss in potejjtial ODP will range from $13 billion to $72 billion (1992 

dollars) in 2010. In an economy today of more than $7 trillion, which is expected to grow to more 

than $9.4 trillion in 2010, the percentage loss in output ranges from 0.1 percent to 0.8 percent in 

2010. The loss in actual GDP Is projected to range between $61 billion and $183 billion in 2010 if 

revenues are returned tln-ough a social security tax rebate and between $96 billion and $397 

billion if they are recycled through personal income taxes. When viewed from the perspective of 

growth rates, the economy continues to grow, but at a slower rate between 2005 and 2010 

(Figure 7). Although there is a slowing of economic growth initially, actual GDP returns to the 

potential path later in the forecast period, muting the economic Impacts through 2020 (Figure 8).

The finding that economic growth slows only moderately in the transition period and slows only 

slightly when averaged to 2020 results from two factors. First, energy costs have become a 

smaller part of the overall economy than in the past, routing broader impacts of energy price 

inaeascs. Second, revenues from the higher costs of energy can be recycled back into the 

American economy, as opposed to. for instance, going to foreign oil producers. The continued 

growth of the economy and of personal disposable income during the period of carbon reductions 

is one of the reasoas that energy prices reach the high levels in our projections. With growing 

personal income, energy consumers wiU be more willing to pay higher energy costs to maintain 

desired life styles.
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Figure 3
U.S. Energy Consumption per Unit of Gross 

Domestic Product, 1970>2020 
(thousand Btu per 1992 dollar of GDP)
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Figures
Renewable Electricity Generation as a Percent of 
Total Electricity Generation, 1996,2010, and 2020 
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Figure 7

Annual Growth Rates of Potential and Actual GDP« 
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The Kyoto Protocol:
Severe Economic Consequences
Agriculture Would Suffer Significant Losses

Testimony of Mary H. Novak 
Senior Vice President, WEFA, Inc. 

Senate Committee on Agriculture, Nutrition, and Forestry

Despite the uncertainty 
about the significance of 
giobai warming and the 
projected high costs of 
pians to reduce carbon 
emissions, the 
Administration has 
proposed signing the 
Kyoto Protocoi, an 
internationai agreement to 
reduce greenhouse gas 
emissions.

implementing the Kyoto 
Protocol would mean 
sharply higher prices for 
energy and electricity. 
Higher energy costs would 
not only reduce US living 
standards, but would give 
developing countries a 
competitive advantage 
over the US and other 
developed economies.

Disavowing the growing skepticism in the scientific community that global 
warming is occurring, the Administration has announced its intention to sign the 
Kyoto Protocol to legally bind the U.S. to reduce future greenhouse gas 
emissions. The Kyoto protocol (summarized below) would commit the U.S. to a 
costly effort to reduce GHG emissions 7% below the 1990 level.

Summary of the Kyoto Protocol
■ The Administration has committed the U.S. to reduce greenhouse gas emissions 7% below 

1990 levels by 2010.

■ Other Annex 1 nations have committed to reducing greenhouse gas emissions. The 
European Union (EU) nations agreed to reduce emissions to 8% below 1990 levels, under 
the proviso that they would work under an EU "bubble".

■ The protocol contains no commitments for developing countries to reduce greenhouse gas 
emissions. In addition, the developing countries did not agree on a voluntary process for 
reducing or limiting their emissions.

■ Emissions trading as a concept is in the protocol. However, trading is limited to Annex 1 
Parties only. Further, all the details, such as the principles, modalities, mles, guidelines, 
verification, reporting and accountability are left to be worked out at future meetings. In an 
Annex I-only trading system, the main sellers will be Russia and Ukraine.

■ Joint Implementation (Jl) is now linked to a Clean Development Mechanism (CDM), a new 
UN body that will certify Jl projects. Participating companies will contribute a share of the 
profits from their Jl projects to this body to cover administrative costs and to help 
developing countries with the costs of adaptation to climate change.

■ Compliance issues have been left to future discussions.

Implementing the Kyoto Protocol would mean sharply higher prices for energy 
and electricity. The Kyoto Protocol does not require developing nations to 
participate in reducing GHG emissions. Therefore, higher energy costs in the 
U.S. would not only reduce U.S. living standards, but would give developing 
countries-such as Mexico, China, Korea, Indonesia, Brazil and others-a 
competitive advantage over the U.S. and other developed economies.

WEFA, Inc. estimates that a carbon fee of approximately $265 per metric ton 
would be required to reduce 2010 emissions 7% below 1990 levels. As a result 
of the carbon fees:

■ Total output in the U.S. (GDP) would fall more than 3.0% below baseline projections.

■ The U.S. would lose nearly 2.5 million jobs.

■ The output losses in the agriculture industry would exceed 2% per year.
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Reducing Carbon Emissions Below 1990 Levels: 

Uncertain Benefits and High Costs

Implementing the Kyoto 
Protocol, which would 
entail large economic 
losses and dislocations, 
can only be justified to 
forestall certain 
catastrophic 
environmental 
consequences.

The scientific basis for the 
Kyoto Protocol needs to 
be revisited given the 
weighing-in of pre-eminent 
scientists that there is little 
evidence of a warming 
trend.

Reviewing the scientific 
evidence to ensure the 
necessity of reducing U.S. 
dependency on carbon- 
based energy, and looking 
for a longer-term solution 
will allow the economic 
growth needed to meet 
this or another potentiaily 
catastrophic change.

The Science: Is Global Warming Occurring?
is global warming occurring? Noted scientists from leading academic institutions 
have recently expressed the view that there is little conclusive evidence that the 
earth is warming, noting:

■ Man-made greenhouse gases (GHG) account for only 3% of the greenhouse gases in the 
atmosphere.

■ Satellite temperature records since 1979 show no warming, but do show a statistically 
significant cooling trend.

■ The observed global temperature increase of 1 degree over the last century is well within the 
range of natural variation. Most of that increase occurred prior to 1940.

■ 50-70% of temperature change since 1890 can be accounted for by changes in solar 
radiation.

All scientists would agree that the increase in greenhouse gases in the atmosphere 
requires intensive research, but a growing number of scientists are calling for a 
longer term assessment of the impact this increase in GHG concentrations may 
have on the environment. Results from very recent studies suggest that natural 
variation in the earth’s temperature may play a greater than expected role in 
observed temperature changes. If so, this should reduce concerns over man’s role 
in global warming.

Technology is the Answer, Timing is Key
The Kyoto Protocol calls for early actions to reduce greenhouse gas emissions. 
Implementing the Protocol would require significant reductions in energy use. 
Energy plays an important role in creating and sustaining economic prosperity. 
Breaking the link between energy and economic performance would require 
substantial innovation. A vast amount of technological improvement is expected 
in the business-as-usual predictions. Meeting this near-term target by doubling, 
perhaps tripling, this rate of improvement in energy efficiency will be extremely 
costly.

Reviewing the scientific evidence to ensure the necessity of reducing U.S. 
dependency on carbon-based energy, and looking for a longer-term solution will 
allow the economic growth needed to meet this or another potentially catastrophic 
change.

Reducing Carbon Emissions:
Severe Economic Consequences
WEFA, Inc. is currently performing an analysis of the Kyoto Protocol, updating a
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WEFA has assumed intra­
country tradable permits at 
the first point of purchase 
Analytically, the intra­
country tradable permits 
are similar to a carbon tax 
or fee.

The results measure the 
minimum economic impact 
of imposing a carbon 
emission abatement 
policy.

Given the diverse and 
strongly held views about 
trading that were 
expressed in the 
negotiations leading to the 
protocol and that 
prevented the inclusion of 
trading rules in the 
protocol, it is unclear if 
and when an effective 
inter-country carbon 
emission trading program 
would be implemented.

prior study! of the much less ambitious goal of the U.S. reducing carbon 
emissions to the 1990 level. Due to the high degree of uncertainty in measuring 
non-carbon emissions much less reductions in this category, WEFA has chosen to 
analyze the economic cost of reducing carbon emissions from the energy sector to 
achieve the 7% reduction goal under the Kyoto Protocol and earlier to meet the 
Administration’s goal of stabilizing carbon emissions at 1990 levels.

For these analyses, WEFA has assumed intra-country tradable permits at the first 
point of purchase Analytically, the intra-country tradable permits are similar to a 
carbon tax or fee. As a fee/tax directly associated with the emissions to be 
controlled represents the marginal cost of abatement, it theoretically is the least- 
cost means of reducing carbon emissions. Given that carbon permit fees/taxes are 
the most efficient means of reducing carbon emissions, the results measure the 
minimum economic impact of imposing a carbon emission abatement policy.

International Trading of Carbon Emission Permits
The WEFA analyses do not include international trading of carbon emission 
permits. International trading of carbon emission permits could potentially 
reduce the cost of achieving carbon emission targets. In concept the Kyoto 
protocol allows inter-country trading of carbon emission permits. Details such as 
the principles, rules, verification, reporting and accountability are not addressed. 
Until these details are addressed it is not possible for trading to take place. Given 
the diverse and strongly held views about trading that were expressed in the 
negotiations leading to the protocol and that prevented the inclusion of trading 
rules in the protocol, it is unclear if and when an effective inter-country carbon 
emission trading program would be implemented. Further, the benefits that 
would actually be realized from such a program could be limited because trading 
would be limited to Annex I Parties only.

Working out these details to allow trading to actually take place will require 
overcoming difficult political, administrative and technical hurdles. To illustrate 
the difficulties of implementing such a system, the following briefly describes 
some of the details that need to be addressed.

■ Initial Allocation of Permits: A carbon permit system would probably be implemented by 
issuing permits to the first seller of a product. Each country would have to determine who 
will get these permits and how. Permits could be issued by a lottery, auctioned off, or 
allocated based upon historic emissions. These permits will have substantial value and it is 
likely that the allocation of these permits will cause substantial political conflict within each 
country.

■ Verification: Monitoring and inspection systems will have to be set up to assure that carbon 
emissions do not exceed the level allowed by the carbon permits owned. Each owner of a 
carbon permit would have to have a record keeping system with checks and balances that 
could be audited, to assure compliance with the permit system. Both physical audits of the 
business facilities and accounting systems would be required. If the owner of carbon 
permits is the government, the government would have to be audited. Controls would have 
be implemented to assure carbon based products are not imported from a non-participating

' “Global Warming: The Economic Cost of Early Action”, WEFA, Inc. 1997. This two 
volume study on the National and State Impacts of the Administration’s proposed plan for 
reducing greenhouse gas emissions was funded by the American Petroleum Institute, although 
the views expressed are strictly those of the authors.
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country and sold on the black market. Given the potential magnitude of the carbon permit 
fees there will strong incentives to circumvent these fees.

■ Control of Permits: Controls would have to be implemented to assure that countries do not 
issue more permits than allowed.

■ Record Keeping: A central record system will have to be kept to track ownership of carbon 
permits. This system will have to assure seller is a legitimate owner of a carbon permit and 
track transactions as ownership changes.

■ Transactions costs: While accomplishing the goals above, the administrative system must 
assure the cost of trading carbon emissions is low enough allow the possibility of substantial 
benefits from trading.

If these hurdles can be overcome it still is unknown how large the benefits from 
international trading of emission permits will be. As proposed in the Kyoto 
Protocol emissions trading is limited to Annex 1 Parties only. This will greatly 
reduce its cost effectiveness. Developing countries have resisted committing 
themselves to binding limits on their emissions. Yet developing countries have 
the least cost opportunities for reducing carbon emissions. If these countries do 
not participate in the plan, many businesses will move rather than pay for carbon 
permits. Also, the results of previous /«rra-country permit trading systems are 
unclear. The cost of SO2 acid rain, emissions permits dropped substantially 
under a trading system. However, a very large part of the decline in these permits 
was a result of lower railroad rates, a result of de-regulation, which allowed low- 
sulfur Western coal to be transported to power plants at a low cost.

Reducing Carbon Emissions Below the 1990 Level:
An Ambitious Goal
Despite projected improvements in energy efficiency of more than twice the rate 
during the previous decade and an increasing market share of fuels that emit less 
carbon, the WEFA baseline projections call for carbon emissions to be 27% 
above the 1990 levels by the year 2010 and 46% above the target chosen by the 
Administration by the year 2020. The Kyoto Protocol asks for even larger 
reductions. Baseline carbon emissions from the energy sector are 34% above the 
Kyoto target by 2010 and 53% above by 2020.

The baseline increase in carbon emissions is a result of continued economic and 
demographic growth as well as the retirement of nuclear plants. Achieving a 
dramatic reduction in carbon emissions would require substantial investments by 
both consumers and businesses to improve energy efficiency and to substitute 
low-carbon energy sources for higher carbon energy sources. Because energy­
using equipment and facilities have a long life, a great deal of equipment would 
be replaced long before it would have been without carbon permit fees. These 
investments would require the diversion of funds from savings and/or 
investments, which would have provided other benefits such as education, health 
care, or new productive equipment, etc.
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Carbon emissions in the 
baseline are projected to 
be 27% above 1990 levels 
by 2010 and 46% above by 
2020.

Baseline carbon emissions 
are projected to by 34% 
above the Kyoto target by 
2010 and 53% above by 
2020.

U.S. Carbon Emissions from the Consumption of Energy

Percent Increase from 1990 Emission Levels

2020

2015

2010
17% Below 1990 Levels 
□ 1990 Levels

0% 10% 20% 30% 40% 50% 60%

Achieving a dramatic 
reduction in carbon 
emissions would require 
substantial investments by 
both consumers and 
businesses. These 
investments would require 
the diversion of funds from 
education, health care and 
new productive 
equipment.

Energy is a crucial 
resource, which affects all 
sectors of the U.S. 
economy.

Consumers would invest in improvements to the thermal integrity of their homes 
and more energy efficient appliances. Businesses would invest in more energy 
efficient capital equipment and the improvement of process efficiency. Finally, 
utilities would replace coal fired power plants with fuels that have no or low 
carbon emissions.

Reducing Carbon Emissions Below the 1990 Level:
A Pervasive Impact on the Economy and Lifestyles
Energy is a crucial resource, which affects all sectors of the U.S. economy. 
Expenditures on energy consumption account for approximately 7.5% of Gross 
Domestic Product (GDP). Individuals use energy for transportation, for basic 
needs such as home heating, air conditioning, cooking, lighting, as well as for 
other uses such as telephones, computers, televisions etc. In the commercial and 
government sectors, energy is used in schools, hospitals, state and federal 
government offices, business offices, retail establishments, and for mass 
transportation. In the industrial sector, energy is used to produce metals, 
chemicals, glass, and oil products.

Carbon Permit Fee Required to Reduce Emissions 

(1996 Dollars per Metric Ton of Carbon)
to 1990 Levels to 7% Below 1990 Levels 

2010 $200 $265
2015 $250 $310
2020 $300 $360
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Consumers would see 
price increases dramatic 
price increase over 
baseline projections.

Requiring that consumers and businesses pay for a permit to consume energy 
effectively causes energy prices to increase. Consumers would see dramatic price 
increases over baseline projections.

Price Impact of Reducing Carbon to 1990 Levels by 2010 
(Percent Difference from Baseline)

2005 2010 2015 2020

Carbon Permit Fee ($96/metric ton) $100 $200 $250 $300

Consumers would see Consumer Impacts

price increases of nearly Home Heating Oil 27.6 54.9 67.4 79.4
25% by 2005, and nearly
50% by 2010. Natural Gas 24.5 50.0 63.4 79.2

Electricity 28.1 48.3 60.9 70.8

Motor Gasoline 18.0 35.6 43.1 50.1

Cents Per Gallon (96$) 21.9 44.2 54.7 65.1

Commercial Business Impacts

establishments, including Commercial Establishments
hospitals and schools, as 
well as industrial facilities. Distillate Fuel Oil 37.1 73.7 90.1 105.9

would see electricity price Natural Gas 28.3 58.1 73.0 90.4
increases of 52% by 2010. Electricity 29.5 51.8 65.7 76.7

Industrial Facilities

Residual Fuel Oil 69.9 138.5 169.8 199.9

Natural Gas 46.4 90.7 110.2 131.7

Electricity 41.1 73.1 89.1 101.0

Truckers and railroads Trucking and Rail

would see their fuel costs Diesel 21.1 42.1 51.8 61.3
rise by 25 cents per gallon 
by 2005. Cents per Gallon (96$) 25.4 51.2 63.4 75.5

Underlying the loss of 
income, employment and 
output are major 
changes in lifestyles and 
severely impacted 
industries and regions.

These price increases would cause a major revaluation of resources (lowering the 
producer price of coal and petroleum, raising the producer price of natural gas) 
and act as a prolonged series of mini-shocks to the U.S. economy. As with the oil 
price shocks in the 1970s and early 1980s, inflation increases, economic activity 
is reduced, and unemployment rises. After 2010, the impact on inflation 
moderates, ultimately returning the index to baseline levels before 2020.

The impact of these shocks are both pervasive and uneven. At a broad level, their 
impact can be measured by comparing the lost value of the economy’s output and 
income as measured by GDP. Underlying the loss of income, employment and 
output are major changes in lifestyles.
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The lost GDP, just in the 
year 2010, exceeds 227 
billion 1992 dollars, 
approximately equal to 
total federal, state and 
local expenditures on 
elementary and secondary 
education.

The Loss in GDP is Large

Under the Administration’s carbon abatement proposal, real GDP would be 2.4% 
below the baseline 2010 estimate, and 1.7% below the 2020 estimate. These 
reductions amount to a huge economic impact. The lost GDP, just in the year 
2010, is equal to 227 billion 1992 dollars, approximately equal to total federal, 
state and local expenditures on elementary and secondary education.

Under the Kyoto Protocol, the losses would be even greater. Preliminary 
estimates by WEFA report a loss of more than 3% of baseline real GDP by 2010, 
and the long run impact permanent loss of 2%.

Percent Differecne from Baseline GDP
2010 2015 2020

-0.5%

-1.0%

-1.5%

-2.0%

2.5%

7% Below Alternative Case 
Alternative Case

•3.0%

-3.5%

In the year 2010, the loss 
in GDP would cost each 
household $2,061 (in 
1996$).

In the year 2010, the 
Kyoto Protocol would 
cost each household 
$37,390 (in 1996$).

Loss in GDP per Person is Significant

On a per person or per household basis, the cost of adopting the Administration’s 
carbon abatement policy results in an average real GDP loss in 2010 of $838 per 
person and $2,061 per household. Cumulatively, for the period 2001 to 2020, the 
loss of aggregate income (real GDP) per household would average almost 
$30,000 (in 1996$).

Real GDP Loss per Household 
(1996$)

reduction to reduction to 7%
1990 level below 1990 level

2005 $1,117 $1,463
2010 $2,061 $2,728
2015 $1,715 $2,083
2020

Cumulative Loss:
$1,585 $1,876

2001-2020 $29,464 $37,390

THE KYOTO PROTOCOL: SEVERE ECONOMIC CONSEQUENCES 
AGRICULTURE WOULD SUFFER SIGNIFICANT LOSSES 

WEFA, INC., MARCH 5, 1998, PAGE 7



Some workers would 
lose their jobs through a 
weaker economic 
environment. Aii 
workers wouid face a 
siowing in their reai 
wage growth as more 
workers compete for 
fewer Jobs.

Consumers face an increase in the cost of energy, encouraging them to reduce 
spending on gasoline, electricity and natural gas. Some workers lose their jobs 
through a weaker economic environment while other workers lose relatively high 
paying manufacturing Jobs and find only lower wage service Jobs. All workers 
face a slowing in their real wage growth as more workers compete for fewer Jobs. 
Hence, though the government compensates workers — through a refund of the 
fees collected to consume carbon-based energy resources — for their increased 
energy expenditures, total real disposable income falls due to reduced 
employment.

The most severely 
impacted industries would 
be: energy producing 
industries, industries that 
produce energy-intensive 
products, and industries 
that depend on export 
sales or face strong import 
competition.

As the imposition of 
carbon limits is not borne 
equally by all countries — 
the developed economies 
face comparable energy 
price increases, but the 
developing countries do 
not — U.S. exports are 
relatively more expensive 
on the world market.

Reducing Carbon Emissions Below the 1990 Level:
Higher Energy Costs Reduce Global Competitiveness 
Severely Impacting Industry
The most severely impacted industries would be: energy producing industries, 
industries that produce energy-intensive products, and industries that depend on 
export sales or face strong import competition.

One key reason for the lower level of real GDP is reduced global 
competitiveness. Because the imposition of the carbon target and permit system 
is not borne equally by all countries — the developed economies of the OECD 
face comparable energy price increases, but the developing countries do not — 
U.S. exports are relatively more expensive on the world market, while the prices 
of many imported goods fall. As a consequence, exports are lowered 
dramatically, while imports are increased substantially. Real net exports — the 
difference between total exports and total imports of goods and services — are 
significantly lower after the imposition of the policy to limit carbon emissions. 
This effect would be particularly problematic for:

■ the chemicals and paper industries, which are both energy-intensive and already subject to 
stiff price competition from new producers in developing countries,

■ the textile and apparel industries, which have difficulty competing on price due to higher 
U.S. labor rates,

■ the computer and electronic products industries, particularly from imports. (It is also worth 
noting that the trade deficit in this area, an emerging issue even in the baseline economic 
assessment, would escalate dramatically under the carbon emission stabilization case.)

■ The agriculture industry would loss approximately 2% of output relative to baseline 
projections. Increased costs of fertilizers compounded by loss of international markets 
would hit this industry hard.

THE KYOTO PROTOCOL: SEVERE ECONOMIC CONSEQUENCES 
AGRICULTURE WOULD SUFFER SIGNIFICANT LOSSES 

WEFA, INC., MARCH 5, 199B, PAGE 8
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Statement of the 
Global Climate Coalitioa 

Before the
House Committee on Science 

February 4,1998

Constance D. Holmes 
Chairman, Global Qimate Coalition 

Sr. Vice President, Policy, The National Mining Association

Mr. Chairman and members of the Committee, I am Connie Holmes, chair of the Global 
Climate Coalition (GCC). GCC has been actively engaged in both the international 

negotiations and the domestic debate on climate for over 8 years. Our members form the 

backbone of the American economy and represent more than 230,000 companies from 

manufacturing, agriculture, forest management, transportation, energy, utilities and 

mining. Our members range from the smallest companies to major industry.

At the outset, let me express our appreciation to the members of the House, and 

especially to you as chair of the House Climate Observer Group appointed by Speaker 

Gingrich. Your presence at the recent Kyoto negotiations was invaluable, Mr. Chairman 

and we hope that the Observer Group remains as active in 1998 as you were in 1997. I 
do not need to try to recount the Kyoto experience to you except to note that as unusual 

an event as it might have appeared to you and others, it was, in fact, very similar to the 

negotiating conference in Berlin in 1995 and the decisions that led to Kyoto. There is 

one major difference however, the outcome of Berlin was a mandate to negotiate. The 

outcome of Kyoto is a protocol that will ultimately be presented to the Senate and, if 

ratified, will be a legally binding treaty with which the American people must comply - 

no matter what the effects on our economy, our international competitiveness, our 

employment level or our national sovereignty.

The GCC welcomes this opportunity to offer the Committee its views on the Kyoto 

Protocol and its very real implications for the United States.

The members of the GCC accept that potential human induced climate change is a serious 

concern that needs to be addressed. The issue is not action versus no action. The Issue is
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what constitutes responsible action and the Kyoto Protocol is not responsible action. It is 

a flawed agreement and cannot be salvaged with bilateral Band-Aids or further 

negotiations in Bonn, Buenos Aires or elsewhere. It is not a global agreement and will 

network. Thus, we recommend that the President not sien and that the Congress not 
approve the Kyoto Protocol.

The Protocol is flawed for several reasons.

First, the agreement reached in Kyoto on December 10-11, 1997 is not an effective or 

equitable climate policy and may never be regardless of U.S. efforts. Major elements 

remain to be negotiated, and until those elements are known and analyzed, the full impor 

of this proposed protocol can not be understood.

Just a few examples of the major decisions outstanding, and left to further negotiation 

illustrate the difficulty of obtaining a workable agreement: rules for international 
emissions trading; the rules for the Clean Development Fund; and the methodologies for 

measuring emissions from sources and removals by sinks. These will apparently be done 

as "decisions" of the Conference of the Parties since it is not possible to “amend" a 

protocol that is not yet in force. These COP decisions made by some 160 nations, which 

at the bottom line will be a big determining factor in US economic and energy policy in 

the future, may evade the Senate’s review.

Compliance and enforcement are yet other questions that have been deferred until after 

ratification of the Protocol. So again. Congress is being asked to approve an incomplete 

package.

These are fundamental flaws, Mr. Chairman, whether or not the science of climate 

change gets any more certain.

Secondly, implementing the Kyoto Protocol would result in serious harm to the U.S. 
economy, to U.S. families, workers and businesses. These costs are spelled out later. 
Here it is important to note that the Kyoto Protocol would require the U.S. to cede to a 

UN bureaucracy the powers we now use to set the pace of our economic growth, ou
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produaion of goods and services, and the creation of new jobs. This form on unilateral 

economic disarmament makes no sense.
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Third, as costly as the regulatory regime that would be created by the Kyoto Protocol in 

Its present form might be. it would produce little or no discernible environmental benefit, 
as the Chairman Emeritus of the UN Intergovernmental Panel on Climate Change. Bert 

^ Bolin, pointed out again in an article in SCIENCE on January 16, 1998.

Fourthly, even the Administration agrees that the Kyoto Protocol in its present form does 

not meet the requirements of S. Res. 98 with regard to participation by developing 

nations. Knowing that, the Administration had the choice of walking away from the 

negotiating table in Kyoto. Instead, it said it will not accept binding commitments until 
"meamngful- participation of developing nations is achieved. Mr. Chairman, you know 

from your own conversations with other delegates in Kyoto, the likelihood of that 
l/ happeiung is extremely small. Nevertheless, the Administration has also announced, and 

the President reaffirmed in his State of the Union message, that it will start right now to 

take steps to meet the goals of the Kyoto Protocol regardless of S.Res.98. In light of this, 

one can only wonder how any more seriously developing nations will take future efforts 

by the Administration to obtain their participation. This is unlikely to be viewed as 

negotiating from a position of strength.

S. Res. 98 does not endorse binding commitments for the U.S. unless a protocol also 

includes binding commitments for all other parities. This is not a case of “rich” nations 

versus “poor” nations, some of whom are not particularly poor. A two-tier system, as 

currently envisioned by the Kyoto Protocol is unworkable, economically or 

environmentally.

The Kyoto Protocol is Fatally Flawed

As noted at the outset, the Kyoto Protocol is fatally flawed and may not be “fixable.” It 
IS the product of a negotiating process, begun three years ago in Berlin, that leaped from 

false premise-that voluntary measures are a total failure-to an erroneous conclusion- 

that developed nations alone must take mandatory steps to limit greenhouse gas
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emissions. Since Berlin, some Administralion ofBcials have privately admitted that the 

Berlin Mandate was a bad agreement. But now we have a protocol that will never 

produce cost-effective equitable policies.

It sets a U.S. emissions target, which cannot be met without causing severe economic 

and social dislocation.

• It transfers power to UN bureaucrats who could intrude into U. S. legislative and 

Constitutional processes by controlling U.S. economic growth, limiting the conduct 
of foreign policy by exempting only those greenhouse emissions that occur from UN 

sponsored “multilateral operations.”
It prohibits Senate reservations and modification to the Protocol, and potential allows 

for future tightening of emissions targets without explicit Senate approval.

• Its costs are a “stealth tax” on American consumers and businesses and it creates a 

UN bureaucracy that likely would be dominated by countries quite willing to use 

provisions in the Kyoto Protocol to impose economic and social change on U.S. 
families, workers and businesses-for little, if any, environmental gain.

Americans need to be informed. People need to know that the U.S. EnerCTJhiformation 
Administration (EIA) estimates that 2010 U.S. carbon emissions will b^^%)above the 

Kyoto target. And they need to know that compliance with the Protocol could:

o Cost the American economy about 3% of GDP or about S300 billion per year in 

lost economic activity by 2010,
o Cut the average household Income $2,000-.annually;
0 Produce 2.5 million fewer jobs in 2010 than now projected; 
o Reduce business investments by $35 billion/year; and 

o At least double U.S. environmental compliance costs.
(Please see Appendix B.)

U.S. officials claim that “market-based instruments,” such as Joint Implementation (JI) 
and emissions trading, will lower costs dramatically. But joint implementation barely 

survived as a concept in the Kyoto Protocol and then only among Annex One countries.
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Projects within the developing world must now be accepted by a "Clean Development 

Mechanism". The final design of both JI and the CDM -and the issue of costs and 

credit-will be determined later by a new UN bureaucracy, which also must be created.

Emissions trading suffered a similar setback. Administration officials had argued that the 

sulfur dioxide trading program, a part of the Clean Air Act Amendment, provided an 

effective model for trading greenhouse gas emission permits. The $02 program covers 

one gas, only part of one industry, and is entirely domestic. Further, the "jury is still out" 

with respect to permit costs. They are lower today than expected, but when phase two of 

the Clean Air Act takes effect in 2000 with broader more stringent restrictions on S02

emissions, and when the emissions that have been "banked" are used, prices are likely to 

rise significantly.

Creating an effective international emissions trading program covering six gases and all 

household, commercial, industrial, agricultural, fprestiy and related sources of 

greenhouse gas emissions is a far greater challenge. The difficulties experienced by the 

UN weapons Inspection Program in one nation alone - Iraq - and the routine piracy of 

American intellectual property despite international trademark and copyright laws are 

better analogies of the prospects, and difficulties, of a UN emissions trading program.

Apparently, we are supposed to overlook the feet that no international body exists to 

allocate, monitor and enforce such a program. Nor, if everything fell perfectly in place, 

would the trading concept outlined in the Kyoto Protocol achieve its original goal— 

dramatically cutting costs as well as emissions. Instead, the Kyoto agreement limits 

trading to Annex I, or industrialized countries only. This means that the least costly 

opportunities to reduce emissions-opportunities located largely in developing countries- 

are off the table. As now envisioned, the trading program outlined in the Kyoto Protocol 

could cost the United States two or three times what the Electric Power Research Institute 

estimates would be case if all nations freely traded.

The GCC could list other concerns and cases of mission creep. But it’s clear that, by the 

Administration’s own standards, the Kyoto Protocol is deeply flawed and fundamentally 

inconsistent with its stated negotiating position. To remedy this situation, the GCC
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Strongly urges U.S. officials to set aside the Kyoto Protocol and start over. If key 

developing countries are not brought on board as meaningful participants in a new 

climate agreement, efforts to “fix” or “complete” the flawed Kyoto Protocol will divert us 

from the real goal of taking reasonable steps to prevent potential human interference with 

the climate system. Indeed, “fixing” the Kyoto Protocol can only lead to the systematic 

dismantling of the American economy.

Dismantling the U.S. Economy

Efforts to implement the Kyoto Protocol will prove enormously costly—and perhaps 

impossible. This is a statement of economic feet supported by analysis, historical 

experience and common sense.

An October 1997 Energy Information Agency study funher demonstrated the high cost of 

unilateral U.S. economic disarmament. EIA's "Service Report: Analysis of Carbon 

Stabilization Cases" incorporates fairly optimistic assumptions about technology 

innovation and capital stock turnover. Its reference case is emissions stabilization- not a 

7% reduction. It examines both domestic and a global trading option.

In a domestic emissions trading system, permits lead to higher energy prices in order to 

encourage people to consume less. How much would energy prices rise? Using EIA’s 

October 1997 scenario of returning U.S. carbon emissions to 1990 levels would increase 

consumer and business-and government- expenditures on energy in 2010 by about $190 

billion (in 1995 dollars). This includes roughly a S46 billion increase in residential 

expenditures on energy, $29 billion by the commercial sector, $65 billion by the 

industrial sector, and $51 billion by the transportation sector.

In an international trading regime, those costs would come down somewhat but still 

remain substantial. Under EIA’s global emissions trading scenario, the United States 

would likely send $10 to $12 billion-annually-to foreign countries in exchange for 

greenhouse emission permits to do the things we’re already doing. And the Kyoto 

Protocol does not allow truly global emissions trading. Regardless of how the Kyoto 

trading regime is designed, American workers, consumers and businesses will have great 

difficulty paying for~or stomaching—a stealth tax that, in reality, is massive foreign aid
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to a few countries. (The ElA report is attached as Appendix C.)

The closest example we have is the energy price shocks of the 1970s and early 1980s. 

During the 13 years between 1973 and 1985, real US. energy prices quadrupled. We 

experienced three recessions and GDP declined in four years. Because of these changes, 

energy use merely stabilized over a 10 year period as the ratio between carbon input and 

GDP declined about 2.3% per year [See Appendix D]. To cut U.S. emissions during a 

similar period of time ahead of us~from 1998 to 2010-the U.S. carbon to GDP ratio will 
have to decline 3.8% per year. Let me emphasize: to meet the Kyoto target, the U.S. 

carbon/GDP ratio must decline 70% more rapidly than in a period when real energy 

prices quadrupled and U.S. economic growth collapsed. In shon, history informs us that 
if regulation or legislation is used, in the name of the Kyoto Protocol, to sharply increase 

the price of coal, home hearing oil, gasoline and diesel and aviation fuels, the U.S. 
economy will be destabilized and a prolonged recession could follow. The gas lines and 

rationing of the 1970s pale by comparison.

It’s worth repeating that govemment-not industry-analysts conducted this study. And 

it’s worth remembering the impact on personal lives of the 1970 and 1980 energy price 

shocks. Some may try to avoid these unpleasant truths by saying that the EIA results are 

an isolated example, or that technology will find an answer. But that’s not the case. EIA’s 

latest report is supported, directly and indirectly, by other government and independent 

studies, including analyses by WEFA Inc, DRI/McGraw-Hill and Charles River 

Associates, among other independent firms, as well as by noted professors at Harvard, 
Yale, the Massachusetts Institute of Technology and Stanford University.

Moreover, the Administration’s own efforts to find acceptable “solutions” to limiting 

near-term U.S. greenhouse emissions supports industry’s assertion that quickly switching 

from fossil fuels to non-carbon technologies would be very costly. Here is a quick 

summary of Administration efforts since the Berlin Mandate:

o On June 6-7, 1996, the Administration held a “Climate Change Analysis
Workshop” in Springfield, Virginia. The government’s Interagency
Analytic Team released a study which argued that new technologies could
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stabilize emissions by 2010 at no cost, while virtually eliminating corporate 

income taxes. A DOE study released at the same conference showed a near-term 

loss in GDP.

o In July, 1996 at the Second Meeting of the Conference of the Parties, then- 
Undersecretary of State Tim Wirth sought to remedy these discrepancies by 

announcing in Geneva that the Department of Commerce would lead the 

Administration s effort to resolve methodological differences and to provide 

Congress and industry the results of its analysis by the year’s end.

0 In late 1996, the Administration failed to release its promised Argonne National 
Laboratory study of climate policy impacts on six energy-intensive industries. 

Leaked to the press in April, 1997, the Argonne study showed “devastating” 

impacts on several key industries and a loss of jobs, capital and technology to 

overseas competitors.

o Shortly after resigning in 1997 as director of the government’s interagency 

analytic team. Dr. Everett Ehrlich, stated in a Washington Post op-ed that 
gasoline pump prices would need to rise 25 cents a gallon to achieve stabilization.

0 During July 17, 1997 testimony before the Senate Committee on Environment 

and Public Works, Dr. Janet Yellen, chair of the President’s Council of Economic 

Advisers, said that “the efifort to develop a model or set of models that can give us 

a definitive answer to the economic impacts of a given climate change policy is 

futile.”

Nevertheless, some officials argue that a “Five Labs” study completed late last year 
demonstrates that technology-and a $25 to $50/ton carbon tax-could stabilize 2010 

greenhouse emissions around 1990 levels. Setting aside the unrealistic assumptions 

regarding technology innovation and diffusion, stabilization is not what the Kyoto 

Protocol calls for—it requires the U.S. to cut-and keep—U.S. emissions 7% below 1990 

levels in little more than a decade.
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Common sense argues against a quick technology fix. Technology is a powerful tool. But 

inventions cannot be scheduled, development costs are not free, and the replacement of 

existing capital stock with more energy-efficient processes and equipment would take 

decades and cost trillions of dollars. The other options-rationing and/or sharply higher 

energy taxes-are as politically unacceptable as they are socially and economically 

destructive. The Global Climate Coalition believes that the Kyoto Protocol paints the 

United States into a comer.

Either approachr-using taxes or rationing to sharply reduce energy use, or subsidizing 

some technologies while setting standards aimed at quickly phasing out some fuels while 

increasing the use of less carbon-intensive technologies or processes—would cause 

substantial harm to the U.S. economy. No doubt such policies would reduce emissions 

somewhat. But the economic and political costs of implementing policies that fulfilled 

the U.S. pledge in Kyoto would be enormous. And, even if Americans agreed to shoulder 

this burden indefinitely, draconian domestic policies would have little or no 

environmental impact. This would only happen if developing countries also took 

meaningful—and simultaneous—steps to limit their emissions.

Sound science and Senate Resolution 98 present a far better approach than the 

Kyoto Protocol to reducing any human risk to the climate.

Climate change is a bipartisan issue. It is bipartisan because scienctific fact doesn't have 

to answer to individual or party preferences. Climate change is a bipartisan issue as well 
because of the enormous economic and social costs associated with any attempt to 

radically alter U.S. energy patterns. Representatives of labor, agriculture, and business 

and industry groups recognize this, and worked hard in Kyoto to voice their opposition to 

a bad agreement. Members of this Committee, other House committees and the Senate 

also sent observers. Like you, the Global Climate Coalition regards climate change as a 

legitimate scientific, economic and policy issue. But somehow, we’ve gotten ofiFthe 

track.

One way back is to return to the science. Everyone present knows that the 1995 

Intergovernmental Panel on Climate Change concluded that “the balance of evidence
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suggests a discernible human influence on global climate.” The two sentences in the 

report which precede this statement are never quoted, but they state; "Our ability to 

quantify the human influence on global climate is currently limited because the expected 

signal is still emerging from the noise of natural variability, and because there are 

uncertainties in key factors. These include the magnitude and patterns of long term 

variability and the time-evolving pattern of forcing by, and response to. changes in 

concentrations of greenhouse gases and aerosols, and land surface changes. “

In 1997, the three lead authors of that chapter-Working Group I, Chapter 8-had this to 

say about the use of the one sentence of the report;

It s unfortunate that many people read the media hype before they read the 

chapter....! think the caveats are there. We say quite clearly that few scientists 

would say the attribution issue was a done deal.” Dr. Benjamin Santer, Lawrence 

Livermore National Laboratory, Science, Vol. 276, May 16,1997.

We re in a position here scientifically where we sort of see the smoking gun, if 

you wish, but we don’t know whose prints are on the gun.” Dr. Tim Barnett, 
Scripps Institute of Oceanography, Associated Press, October 6, 1997.

Just from a pure climate point of view, another 20 years of doing nothing is 

unlikely to mess things up.” Dr. Tom Wigley, National Center for Atmospheric 

Research, The New York Times, September 9,1997.

Additional quotes by leading scientists are included in Appendix E.

Climate change is a long-term issue, not an imminent crisis. Imposing a quick “fix” now 

on an uninformed and reluctant public runs the risk of depleting political resolve that later 

may be needed.

A far better approach than the Kyoto Protocol is set forth in Senate Resolution 98;
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(1) the United States should not be a signatory to any protocol to, or other agreement 

regarding, the United Nations Framework Convention on Climate Change of 1992, at 
negotiations in Kyoto in December 1997, or thereafter, which would-

(A) mandate new commitments to limit or reduce greenhouse gas emissions for 
the Annex I Parties, unless the protocol or other agreement also mandates new 

specific scheduled commitments to limit or reduce greenhouse gas emissions for 

Developing Country Parties within the same compliance period, or
(B) would result in serious harm to the economy of the United States; and

(2) any such protocol or other agreement which would require the advice and consent of 

the Senate to ratification should be accompanied by a detailed explanation of any 

legislation or regulatory actions that may be required to implement the protocol or other 

agreement and should also be accompanied by an analysis of the detailed financial costs 

and other impacts on the economy of the United States which would be incuired by the 

implementation of the protocol or other agreement.”

By appropriately balancing economic and environmental concerns, S.R. 98 takes a long- 
range, global approach and calls on developing countries to agree to take meaningful 
action in similar compliance periods before the U.S. moves forward on this important 
issue.(See Appendix F.) The GCC supports this approach. We also support voluntary 

mitigation activities, continued research to reduce scientific uncertainties, further 

exploration of the benefits that might be realized under global Jl and emissions trading 

programs, and open and public debate of this important policy issue.

Finally, we urge the President not to sign the Kyoto Protocol. The flaws in the agreement 
cannot be defended, explained or even remedied through further negotiations, EfiForts to 

implement it would cause serious damage to the U.S. economy while providing little, if 

any, reduction in the risk that human activities are adversely and substantially affecting 

global climate.

/I
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mandated seven percent redirctioo: and 4) tt»e impaa that energy price increases would have on 
U.S. growth, trade competitiveness, and employment

The hearing wUI consisi of six panda. These will include a citizen panel, an ccooomics 
expert panel, a state and local elected ofTicial panel, and a panel with officials from the 
Department of Energy, the Environmental mteeUon Agency, the Department of Labor, and 
lepreseniativas of enviroiunental groups.
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memorandum for members of the subcommittee on
NATIONAL ECONOMIC GROWTH. NATURAL RESOURCES.
and regulatory affairs

FROM; David McIntosh

SUBJECT: Bheimg Memorandum for April 23, 1998 Hearing
‘’Kyoto Protocol: Is the Clincoa-Goic Adniiiiistration Selling Out Ameiicans?''

On Thursday. April 23, 1998. at 11;30 a-m.. in Room 2134 lUybuni House Office 
Building, the Subcommitiee on Naiional Economic Growth, Natural Resources, and Regulatory 
Affairs will hold a bearing eotilled. "Kyoto Protocol: Is the Clinton-Oore Administnuion Selling 
Oat Americans?" The purpose of this hearing is to examine the potential impact of the Kyoto 
Protocol on the U S. ccoiiomy and eiwrgy system.

On December 11.1997. the Parries to the United Nations Fiamewoik Convemiorr on 
Climate Change agreed to the Kyoto Pcotocol. This Protocol imposes legally blruUng targets and 
uiDetables on 39 developed oarions (out of a total of 167 nations) for reducing emissions of six 
greenhouse gases. With respect to the obligations of developed countries, this Protocol imposies 
the greatest burdens on the United Stares. At Kyoto, die CUnton-GoTB Administrailoa committed 
the U-S. ID reducing its emissions by sev«m percent below 1990 levels. The Protocol exempts 
developing countries fiom any restrictions regardless of their level of economic developmeot or 
the quantity of greenhouse gases they emit Huge emission producers like China, Intfia. South 
Korea, Brazil, and Mexico an exempted.

Many experts believe that the Kyoto Protocol could have potentially serious 
coiueqiifiDccs for Aiuaricaas and that these cunsequences need to be hilly analyzed and 
uaderstood prior to Senate radficaaon. This hearing will provide Subcommittee mcirdiers the 
opporttinity to consider the economic implications for our country of impletneniuig this 
agreemest In particular, it will permit memben to examine such Usuee as: I) ibeneylto limit 
or tedutf! gfcaihousa gas emissfnna of devclopinft countries, as well as develop^ nadons; 2) the 
amiiiinr by which ihe U.S. would have to cut its domasiic fossil fuel consumpilon in order to 
achieve its obligations under the tzeaiy; 3) the energy prices that would be required to achieve the



Statement of Chairman David M. McIntosh 
Subcommittee on National Economic Growth, 

Natural Resources, and Regulatory Affairs
on

“Kyoto Protocol: Is the Clinton-Gore Administration 
Selling Out Americans?”

April 23,1998

The puqjose of today’s hearing is to examine the potential impact of the Kyoto Protocol on 
American citizens, American businesses, the U.S. economy, and the U.S. energy system. Many 
citizens, elected officials from federal, state, and local governments, and experts, some of whom 
we will hear from today, believe that this treaty, which the Clinton-Gore Administration 
negotiated in December 1997, could potentially have very serious consequences for Americans. 
They also believe that these consequences need to be fully analyzed and understood prior to any 

Senate consideration of the Protocol.

More than six weeks ago, in preparation for this hearing, we requested documents and 
information from 22 Executive Branch departments and agencies that would justify the 
President’s $6.3 billion budget request. Our first letter was sent to the White House Office of 
Management and Budget (0MB) on March 2, 1998.

As material justifying the President’s Budget request, the documents and information should 
have been readily available to respond to my inquiries. Nevertheless, almost two months later, as 
of five o’clock last night we had no response from OMB and responses from only five 
departments and agencies. Charts 1 and 2 show all the agencies to which we sent our requests 
and the responses received. Note all the empty boxes. In addition, the White House Counsel has 
blocked the production of some of the material requested on the ground that domestic budget 
information implicates the confidentiality of presidential decision making and U.S. foreign 

policy.

There is also some confusion within the Administration about whether it is requesting funds for 
climate change initiatives. Although the President’s budget request seeks $10 million for the 
Department of Housing and Urban Development as one of five agencies to receive FY 99 
funding. Secretary Cuomo wrote to me denying that the HUD budget request includes any 
funding for climate change programs. Clearly, the President and HUD have different views 
about HUD’s involvement in climate change.

Frankly, we don’t understand the Clinton-Gore Administration’s withholding from Congress 
important information about climate change. How can the Administration expect Congress to 
favorably consider the President’s budget request for $6.3 billion for climate change — funds that 
could be devoted instead to saving Social Security, health care, or education?

The inability of the Clinton-Gore Administration to produce any explanation of the need for its 
huge budget request or any explanation of the impact on the American public is inexcusable. It 
appears to me that “The Emperor has no clothes.’’

Even without answers from the Clinton-Gore Administration, the witnesses today will address 
fundamental flaws in the Kyoto Protocol. Essentially, implementing the Kyoto Protocol would



seriously harm millions of Americans because it; (1) establishes unrealistic targets and timetables 
for U.S. emissions reductions; (2) gives a free ride to 128 of the 167 nations in the world, while 
allowing those same nations to determine policies affecting the U.S.; and (3) will result in no net 
environmental benefit.

Unrealistic target and timetable. By obligating the U.S. to reduce greenhouse gas emissions 
under this treaty by 7 percent below 1990 levels during the period from 2008 to 2012, President 
Clinton and Vice President Gore committed the U.S. to assuming the greatest burden of any 
country in the world. This target would require significant reductions in energy use within a 

relatively short time frame.

As we will hear today, taking such early actions to dramatically reduce emissions would require 
substantial investments by both consumers and businesses to improve energy efficiency and to 
substitute low-carbon energy sources for higher carbon energy sources. Unfortunately, it is 
highly unlikely that we could reduce our emissions by some 30 percent by the Kyoto deadline 
without significantly raising the cost of energy for American citizens and businesses.

Moreover, meeting this near-term Kyoto target by accelerating the rate of improvement in energy 
efficiency would be extremely costly. Because energy-using equipment and facilities have a long 
life, a great deal of equipment would have to be replaced prematurely.

Finally, these investments would significantly divert our limited resources away from savings 
and investments for the welfare and care of our children and future generations. No wonder the 
Administration has repeatedly stated in hearings before Congress that we must begin to take steps 
now, even prior to Senate ratification, so that we will not have to make the kind of drastic 

reductions that would otherwise be required.

The Kyoto Protocol is Patently Unfair. This treaty is also patently unfair because it exempts 77 
percent of the countries from any obligations. Exempting these countries will cause Americans 
to see their jobs and livelihoods exported to take advantage of cheap labor, lower capital 
expenses and production costs, and lower environmental, health, and safety standards.
Moreover, whatever relief may exist in the form of the complex emissions trading systems to be 
established under the Protocol, will be left to the U.N. bureaucracy, dominated by countries not 
subject to Protocol restrictions, to administer.

Economic Pain Without Environmental Gain. While the scientific evidence on global 
warming is very inconclusive, one thing is certain: the Kyoto Protocol will not result in any 
environmental gains. The former Chairman of the Intergovernmental Panel on Climate Change, 
Bert Bolin, already has noted that emissions reductions only by developed nations “would not be 
detectable on projected temperature increases” - regardless of the commitments by the U.S. and 

other developed nations.

Moreover, by exempting such huge emissions producers as China, India, South Korea, Brazil, 
and Mexico, this treaty effectively prevents any net reduction of greenhouse gases in the 
atmosphere because the flight of industry from the United States to these countries would cause 
even greater emissions of greenhouse gases there, offsetting reductions achieved by the United



States and other developed countries.

What Does This All Mean for Americans? The Kyoto Protocol could become the most costly 
and far-reaching scheme of regulatory control this country has ever known. This treaty could 
result in energy rationing on a scale not seen since the stagflation and gas lines of the Carter 

presidency.

Gasoline prices could go up 70 cents per gallon. Commuting costs would be overwhelming for 
those who cannot afford to live close to work. Also, there will be no more family reunions or 
holiday vacations for many Americans — if Vice President Gore has his way.

Massive layoffs could result — according to the AFL-CIO as many as 1.5 million jobs may be 
lost by 2010. The days of full employment would be no more.

We could lose as much as $3.3 trillion in GDP between 2001 and 2020. Losses of this 
magnitude would make the malaise of the Carter years seem like the good old days.

Prices for consumer goods could rise more than 50 percent, driving down real wages by about 
$2,600 per household by 2010.

Let me give you one example of the devastation that this treaty could cause in my district in 
Indiana. Three years ago, foreign competition and high regulatory costs drove a thousand jobs 
making manual transmissions from the Borg Warner plant in Muncie to Mexico. Now, if Bill 
Clinton and A1 Gore have their way, the remaining 1200 jobs at the plant, making transfer cases 
for sport utility vehicles, could be driven out because higher energy costs will make it too costly 
to manufacture them in the United States and because the high price of gasoline could destroy 
consumer demand for these vehicles.

In short, the treaty would be a massive Tax on the American Dream levied by President Clinton 

and Vice President Gore.

In this hearing, we will tell the American people about the real costs of Kyoto — the factories 
that will be closed, the jobs that will be lost, the small towns that will be boarded up, the pay 
cuts, the hidden tax on everything from food to family vacations, and, in short, the knife in the 
back of the American Worker. Despite serious doubts about the science, one thing is certain: the 
economic and social effects will be catastrophic. If Vice President Gore and the radical 
environmentalists get their way and Kyoto is implemented, Clinton-Gore will be the first 
Administration since Jimmy Carter’s to usher in a shrinking American economy.
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The Administration agreed 
to the Kyoto Protocol, an 
international treaty that 
would legally bind the US 
to drastic reductions in 
carbon emissions.

Implementing the Kyoto 
Protocol would mean 
sharply higher prices for 
energy and electricity.

• gasoline prices would 
rise 65 cents,

• industrial gas and 
electricity prices 
would double

Higher energy costs would 
not only reduce US living 
standards, but would give 
developing countries a 
competitive advantage 
over the US and other 
developed economies.

The economic 
consequences would be 
felt across the nation. All 
states would suffer output 
and job losses.

Family incomes would be 
reduced. The average loss 
in income, $2700 per 
family, would take a 
devastating toll on middle 
and lower income families.

The U.S. would lose more 
than 2.4 million jobs.

In December 1997, the Administration agreed to the Kyoto Protocol, an 
international treaty that would legally bind developed countries to reduce their 
greenhouse gas emissions. By the terms of the Protocol, the US would have to 
limit greenhouse gas emissions to 93% of 1990 emission levels m little more than

a decade.
Meeting the goal of the Kyoto Protocol would be a daunting task. Today, carbon 
emissions from the energy sector (85% of total GHG emissions) exceed the goal. 
By late next decade, WEFA projects that carbon emissions would exceed the goal

by 37%.

US Carbon Emissions from the Consumption of Energy

Percent Increase from 1990 Emission Levels

2020

2015

2010
B7%Betow 1990 Levels 
□ 1990 Levels

0% 10% 20% 30% 40% 50% 60%

To achieve the emission reductions goals of the Kyoto Protocol would require 
sharply higher prices for energy and electricity. The Kyoto Protocol does not 
require developing nations to participate in reducing GHG emissions. Therefore, 
higher energy costs in the U.S. would not only reduce U.S. Uving standards, but 
would give developing countries-such as Mexico, China, India, Korea, Brazil 
and others-a competitive advantage over the U.S. and other developed 

economies.
WEFA estimates that a carbon fee of $265 per metric ton would be required by 
late next decade to reduce emissions 7% below 1990 levels, resulting in.

■ Total output in the U.S, (GDP) would fafl 3.2% below baseline projections. This 
annual loss, $300 bfflion (1992$), exceeds total expenditures on primary and 

secondary education.
■ The U.S. would lose more than 2 A million jobs.

THE KYOTO PROTOCOL SEVERE ECONOMIC CONSEQUENCES 
WEFA. INC.. APRIL 23, 1998. PACE 1



Reducing Carbon Emissions 7% Below 1990 Levels: 
; • Uncertain Benefits and High Costs

Amidst calls to sign and ratify the Kyoto Protocol, political leaders have been 
challenged to develop a prudent hedging strategy in the face of climate-related 
uncertainties. WEFA, the Energy Information Administration, other independent 
firms and academics have examined the costs of reducing 2010 emissions of 
carbon dioxide (C02) in the United States to 1990 levels. All have estimated a 
high economic cost, because, without carbon limits, the economy, population and 
energy use are expected to grow steadily.

The target emission levels agreed to in the Kyoto Protocol are even more 
daunting. On a per capita basis, the Kyoto target emission level requires a 37% 
reduction from WEFA’s baseline estimate, which includes substantial 
improvement in energy efficiency.

Assuming that today’s 
carbon intensity per capita 
were to remain constant, 
carbon emissions would 
be 53% above the Kyoto 
target in 2010.

US per Capita Carbon Emissions from the Energy Sector 
Baseline, Constant 1997 Carbon per Person, and 1990 Target Level

■ Baselne Carbon per Person

■ 1997 Carbon tuensty per F^rson

□ Kyoto Tarpet Carbon yitensity per Fterson

1990 1997 2010 2020

To assess the economic consequences of implementing the Kyoto Protocol, 
WEFA is currently updating a prior study of the much less ambitious goal of the 
U.S. reducing carbon emissions from the energy sector to the 1990 level.

While the Kyoto Protocol includes provisions that have been touted by its 
proponents as a means for alleviating the cost of complying with the Protocol’s 
goals, these measures have not been tested and have been heavily discounted in 
WEFA’s analysis. These provisions, which are discussed in more detail later, are 
currently only conceptual or have very uncertain implications for meeting the 
target. Measures not included in WEFA’s analysis are international emission 
trading, sinks, the inclusion of an additional three gases, and mechanisms for 
promoting technology transfer.

This analysis provides a critical component in the nation’s evaluation of the 
Kyoto Protocol; an assessment of the economic consequences the US would face 
signing this agreement.

me KYOTO PROTOCOL seveRE economic consequences
WEFA, INC., APRIL 23, 1998, PAGE 2



Achieving a dramatic 
reduction in carbon 
emissions would require 
substantial investments by 
both consumers and 
businesses. These 
investments would require 
the diversion of funds from 
education, health care and 
new productive equipment.

Achieving the Kyoto Protocol’s Emission 

Reductions Would Require Extraordinary Energy 

Price Increases
The baseline increase in carbon emissions is a result of continued economic and 
demographic growth as well as the retirement of nuclear plants. Achieving a 
dramatic reduction in carbon emissions would require substantial investments by 
both consumers and businesses to improve energy efficiency and to substitute 
low-carbon energy sources for higher carbon energy sources. Because energy­
using equipment and facilities have a long life, a great deal of equipment would 
be replaced long before it would have been without carbon permit fees. These 
investments would require the diversion of funds from savings and/or 
investments, which would have provided other benefits such as education, health 
care, or new productive equipment, etc.
To reduce carbon emissions from the energy sector to 93% of 1990 levels by late 
next decade would require a carbon permit fee of $265 per metric ton (1996$). 
The permit fee would need to rise continuously over the longer-term, as the goal 
expressed on a per person basis would be tightening steadily. By 2020, WEFA 
estimates a cost of $360 per metric ton.

Consumers would see 
price increases in excess 
of 55% for electricity and 
70% for home heating oil 
by 2010.

Commercial
establishments, including 
hospitals and schools, as 
well as industrial facilities, 
would see electricity price 
increases of 60% by 2010.

Truckers and railroads 
would see their fuel costs 
rise by nearly 70 cents per 
gallon by 2010.

Energy Price Impact
of Limiting Carbon Emissions at 93% of 1990 Levels by 2008-2012 

(Percent Difference from Baseline)

2010 2015 2020

Carton Permit Fee ($96/metric ton) S265 $310 $360

Consumer Impacts
Home Heating Oil 732 83.7 95.4

Natural Gas 65.7 78.3 94.3

Electricity 55.7 65.7 72.9

Motor Gasoline 47.5 53.6 60.2

Difference. Cents Per Gallon (96$) 59.1 68.1 78.2

Business Impacts
Commercial Establishments

Distillate Fuel Oil 98.3 112.0 127.3

Natural Gas 76.3 89.9 107.5

Electricity 602 71.3 79.4

Industrial Facilities
Residual Fuel Oil 184.5 210.9 240.1

Natural Gas 118.6 135.5 156.4

Electricity 87.7 98.3 105.1

Trucking and Rail
Diesel 562 64.4 73.6

Difference, Cents Per GaBon (96$) 68.3 78.8 90.7

THE KYOTO PROTOCOL SEVERE ECONOMIC CONSEQUENCES 
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Energy is a crucial 
resource, which affects all 
sectors of the U.S. 
economy.

Underlying the loss of 
income, employment and 
output are major 
changes in lifestyles and 
severely impacted 
industries and regions.

The lost GDP, just in the 
year 2010, exceeds 300 
billion 1992 dollars, 
approximately equal to 
total public and private 
expenditures on 
elementary and secondary 
education.

The Kyoto Protocol: Severe Economic 

Consequences
Energy is a crucial resource, which affects all sectors of the U.S. economy. 
Expenditures on energy consumption account for approximately 7.5% of Gross 
Domestic Product (GDP). Individuals use energy for transportation, for basic 
needs such as home heating, air conditioning, cooking, lighting, as well as for 
other uses such as telephones, computers, televisions etc. In the commercial and 
government sectors, energy is used in schools, hospitals, state and federal 
government offices, business offices, retail establishments, and for mass 
transportation. In the industrial sector, energy is used to produce metals, 
chemicals, glass, and oil products.

Requiring that consumers and businesses pay for a permit to consume energy 
effectively causes energy prices to increase. These price increases would cause a 
major revaluation of resources (lowering the producer price of coal and 
petroleum, raising the producer price of natural gas) and act as a prolonged series 
of mini-shocks to the U.S. economy. As with the oil price shocks in the 1970s 
and early 1980s, inflation increases, economic activity is reduced, and 
unemployment rises. After 2010, the impact on inflation moderates, ultimately 
returning to baseline levels before 2020.

The impacts of these shocks are both pervasive and uneven. At a broad level, 
their impact can be measured by comparing the lost value of the economy’s 
output and income as measured by (3DP. Underlying the loss of income, 
employment and output are major changes in lifestyles.

The Loss In GDP Is Large
Under the Kyoto Protocol’s carbon reduction regime, real GDP would be 3.2% 
below the baseline 2010 estimate, and 2.0% below the 2020 estimate. These 
reductions amount to a huge economic impact. The lost GDP, just in the year 
2010, is equal to 300 billion 1992 dollars, approximately equal to total public and 
private expenditures on elementary and secondary education.

Gross Domestic Product 
Percent Difference from Baseline

2010
0.0%

1.0%

3.0%
AR«rnfttrv« Cat*

THE KYOTO PROTOCOL SEVERE ECONOMIC CONSEQUENCES 
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me workers would 
lose their jobs through a 
weaker economic 
environment. All 
workers would face a 
slowing in their real 
wage growth as more 
workers compete for 
fewer jobs.

In the year 2010, the 
loss in GDP would cost 
each household $2,728 
(in 1996$).

Job Losses: 2.4 million
Implementing the Kyoto Protocol would have a devastating impact on workers. 
Some workers lose their jobs through a weaker economic environment while 
other workers lose relatively high paying manufacturing jobs and find only lower 
wage service jobs. All workers face a slowing in their real wage growth as more 
workers compete for fewer jobs. Hence, though the government compensates 
workers — through a refund of the. fees collected to consume carbon-based 
energy resources — for their increased energy expenditures, total real disposable 
income falls due to reduced employment.

Loss in GDP per Household is Significant
On a per household basis, the cost of signing the Kyoto Protocol results in an 
average real GDP loss in 2010 of $2,728 per household. While all consumers 
would feel the impact, lower income families would feel the impact of lost 
income and sharply higher prices for basic necessities.

Real GDP Loss per Household (1996$)

Commodities such as 
food, medical care, and 
housing would all be at 
least 9% more expensive 
by 2020.

2010
2015
2020

$2,728
$2,083
$1,876

Throughout the forecast period, food, medical care, and housing continue to 
become more expensive under the carbon stabilization case. By 2020, ftwd is 
nearly 9% more expensive, medical care is roughly 11% higher, and housing is 
nearly 21% higher than the base case.

Inflation in the Prices of Food, Medical Care, and Housing: 
Percent Difference 7% Carbon Limitation Case and Base Case

25%

20%

15%

10%

5%

0%

0 2010 
■ 2020

HAMFood Medical Care Housing
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The most severely 
impacted industries would 
be energy producing 
industries, industries that 
produce energy-intensive 
products, and industries 
that depend on export 
sales or face strong import 
competition.

As the imposition of 
carbon limits is not borne 
equally by all countries — 
the developed economies 
face comparable energy 
price increases, but the 
developing countries do 
not — U.S. exports are 
relatively more expensive 
on the world market

Loss of Global Competitiveness Leads to Output 

and Job Losses
The most severely impacted industries would be energy producing industries, 
industries that produce energy-intensive products, and industries that depend on 
export sales or face strong import competition. Because the imposition of the 
carbon target and permit system is not borne equally by all countries (the 
developed economies of the OECD face comparable energy price increases, but 
the developing countries do not) U.S. exports are relatively more expensive on 
the world market. As a consequence, exports are lowered dramatically, while 
imports are increased substantially. Real net exports — the difference between 
total exports and total imports of goods and services — are significantly lower 
after the imposition of the policy to limit carbon emissions. This effect would be 
particularly problematic for:
■ the chemical.s and paper industries, which are both energy-intensive and already subject to 

stiff price competition from new producers in developing aiuntries,
■ the textile and apparel industries, which have difficulty competing on price due to higher 

U.S. labor rates, and
■ thecomputer and electronic products industries, paiticulariy from import.s. (It is also worth 

noting that the trade deficit in this area, an emerging issue even in the basebne economic 
assessment, would escalate dramatically under the carbon emission stabilization case.)

Implementing the Protocol 
would require significant 
reductions in energy use.

Reducing the Impact of the Kyoto Protocol: Price 

Incentives Needed to Bring Technology to Market
The Kyoto Protocol calls for early actions to reduce greenhouse gas emissions. 
Implementing the Protocol would require significant reductions in energy use. 
Energy plays an important role in creating and sustaining economic prosperity. 
Breaking the link between energy and economic performance would result in 
severe economic consequences.
The Administration has argued that the economic cost estimates from WEFA, the 
Energy Information Administration, and other independent firms and academics 
are overstated. Relying on several technology assessments, the Administration 
concludes that substantial technological progress is available with little or no 
price incentives.
WEFA, through its on-going assessments of energy technology and analysis of 
the aggregate performance of the economy in improving energy use, comes to a 
different conclusion. Substantial improvements in energy-efficiency particularly 
in newly restructured electric power markets are included in WEFA’s baseline. 
Further efficiency gains would be increasingly expensive. The extraordinary 
efficiency gains required to achieve the Kyoto target would only occur in 
response to extraordinary price incentives.
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The carbon permit fees 
must be high in order to 
provide the economic 
incentive for dramatic 
improvements over a base 
case, which already 
includes many changes in 
it to lower carbon 
emissions.

The carbon fee has to bring about a large reduction in the demand for energy 
services, major improvements in energy efficiency, as well as improve the 
opportunity for substitution of low carbon and non-carbon emitting fuels. The 
required change in energy efficiency to meet the goal is unprecedented. As 
shown in the graph below, energy use per dollar of real GDP would need to 
improve at a rate in excess of 2.0% per year. Historically, the only period that 
experienced a similar rate of energy improvement was the late 1970s and early 
1980s - and nearly half of that improvement is attributable to structural changes 
in the economy (the loss of energy intensive well-paying manufacturing jobs 
overseas.) Without price incentives, the goal would not be reached.

Historically, the only 
period that experienced a 
rate of energy 
improvement similar to the 
one needed to meet the 
Kyoto target was the late 
1970s and early 1980s.

Nearly half of that 
improvement is 
attributable to structural 
changes in the economy 
(the loss of energy 
intensive well-paying 
manufacturing jobs 
overseas.)

Compound Annual Growth Rates in the Energy to GDP Ratio 
(Quadrillion BTU/Billion 1992$)
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The Prospects for Emissions Trading, Sinks, Other 

Gases to Reduce the Economic Consequences: 
Untested Mechanisms Without International 
Support
While the Kyoto Protocol includes several provisions the Administration 
proposed in an effort to alleviate some of the devastating impact on the economy 
of meeting the negotiated target and timetable, these provisions are currently only 
conceptud or have very uncertain implications for meeting the target. The 
following provisions of the Kyoto Protocol have not been included in this 
analysis due to these uncertainties in their structure or implementation:

■ the sequestration of carbon through forest management policies,
■ emission trading between Annex 1 countries,
■ and the inclusion of several other greenhouse gases.
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he following provisions 
of the Kyoto Protocol have 
not been included in this 
analysis due to 
uncertainties in their 
structure or 
implementation:

• sinks
• international emission 

trading
• other gases

Sinks
While the Protocol identifies sinks as a mechanism to adjust the target limit on 
greenhouse gases, these are limited to forestry initiatives subject to restrictions 
that have not been fully specified. There are several issues that need clarification 
before the opportunity for using sinks to achieve the target emission reduction can 
be assessed, including;

■ There is limited lead-time for growing trees and substantial uncertaint)’ regarding the 
administration of crediting net additions to the stock of trees.

■ Population in the U.S., for example, is expected to increase by about 50 million people 
between 1990 and 2010. implying direct human induced land-use changes for roads and 
housing etc. These factors would tend to reduce sequestration of carbon. Unless other 
programs exist to offset any such reduced sequestration, then greater reductions in 
anthropogenic emissions of the six greenhouse gases would be required for a nation to meet 
its overall emissions limitation target

■ The rules for this category of emissions have yet to be written, and their potential 
significance will depend critically on those rules.

Given the diverse and 
strongly held views about 
trading that were 
expressed in the 
negotiations leading to the 
protocol and that 
prevented the inclusion of 
trading rules in the 
protocol, it is unclear if 
and when an effective 
inter-country carbon 
emission trading program 
would be implemented.

International Trading of Carbon Emission Permits
The WEFA analyses do not include international trading of carbon emission 
permits. International trading of carbon emission permits could potentially 
reduce the cost of achieving carbon emission targets. In concept the Kyoto 
protocol allows inter-country trading of carbon emission permits. Details such as 
the principles, rules, verification, reporting and accountability are not addressed. 
Until these details are addressed it is not possible for trading to take place. Given 
the diverse and strongly held views about trading that were expressed in the 
negotiations leading to the protocol and that prevented the inclusion of trading 
rules in the protocol, it is unclear if and when an effective inter-country carbon 
emission trading program would be implemented. Further, the benefits that 
would actually be realized from such a program could be limited because trading 
would be limited to Annex B Parties only.

Working out these details to allow trading to actually take place will require 
overcoming difficult political, administrative and technical hurdles. To illustrate 
the difficulties of implementing such a system, the following briefly describes 
some of the details that need to be addressed.

■ Initial Allocation of Permits: A carbon permit system would probably be implemented by 
issuing permits to the first seller of a product Each country would have to determine who 
will get these permits and how. Permits could be issued by a lottery, auctioned off, or 
allocated based upon historic emissions. These permits will have substantial value and it is 
likely thai the allocation of these permits will cause substantial political conflict within each 
countiy.

■ Verification: Monitoring and inspection systems will have to be set up to assure that carbon 
emi.ssions do not exceed the level allowed by the carbon permits owned. Each owner of a 
carbon permit w'ould have to have a record keeping system with checks and balances that 
could be audited, to as,sure compliance with the permit system. Both physical audits of the 
business facilities and accounting systems would be required. If the owner of carbon 
permits were the government, the government would have to be audited. Controls would 
have be implemented to as.sure carbon-based products are not imported from a non-

THE KYOTO PROTOCOL SEVERE ECONOMIC CONSEQUENCES 
WEFA, INC., APRIL 23, 1998, PAGE B



As proposed in the Kyoto 
Protocol, erhissions 
trading is limited to Annex 
B Parties only. This will 
greatly reduce its cost 
effectiveness.

The cost of reducing these 
gases may exceed the cost 
of reducing carbon 
through the energy sector.

If so, even greater 
reductions in emissions 
from the energy sector 
may be required.

The Kyoto Protocol is not 
the only option. Given the 
uncertain^ of the 
scientific evidence the 
global warming is 
occurring, the prudent 
strategy may be to 
continue or expand 
support for energy- 
efficient technologies.

participating counti>' and sold on the black maikcL Given the potential magnitude of the 
caibon permit fees there will strong incentives to circumvent these fees.

, ■ Control of Permits: Controls would have to be implemented to assure that countries do not 
issue more pemiits than allowed.

■ Record Keeping: A central record system will have to be kept to track ownership of caibon 
permits. This system will have to a.ssure seller Ls a legitimate owner of a carbon permit and 
track transactions as ownership changes.

■ Transactwr^ costs'. ^Vhile accomplishing the goals above, the administrative system must 
assure the cost of trading caibon emissions is low enough allow the possibility of substantial 
benefits from trading.

If these hurdles can be overcome it still is unknown how large the benefits from 
international trading of emission permits will be. As proposed in the Kyoto 
Protocol, emissions trading is limited to Annex B Parties only. This will greatly 
reduce its cost effectiveness. Developing countries have resisted committing 
themselves to binding limits on their emissions. Yet developing countries have 
the least cost opportunities for reducing carbon emissions. If these countries do 
not participate in the plan, many businesses will move rather than pay for carbon 
permits. Also, the results of previous mrra-country permit trading systems are 
unclear. The cost of SO2 acid rain, emissions permits dropped substantially under 
a trading system. However, a very large part of the decline in these permits was a 
result of lower railroad rates, a result of de-regulation, which allowed low-sulfur 
Western coal to be transported to power plants at a low cost.

Other Gases
Finally, the impact of other gases was not included in this analysis. The impact of 
the other gases on achieving the Kyoto goals is highly uncertain. While several 
analyses, notably the US Government’s 1997 Interagency Task Forces analysis, 
have presumed that reductions in the other gases could exceed their individual 
target of 7% below the 1990 level (1995 for three of the gases), no independent 
study as shown the opportunity for reductions nor the cost of reduction. In fact, 
the cost of reducing these gases may exceed the cost of reducing carbon through 
the energy sector. If so, even greater reductions in emissions from the energy 
sector may be required.

The Kyoto Protocol Is Not the Only Option
The Kyoto Protocol is not the only option. The economic consequences must be 
balanced against the scientific evidence suggesting catastrophic global warming. 
Although it may not be possible to rule out potential climate change over the very 
long-run, it may be the prudent strategy to continue on the “low-regrets” path of 
encouraging investment in new energy-efficient technologies, continuing to 
support research and development of non-carbon based technologies and 
supporting voluntary efforts to reduce GHG emissions.

Further support for investing in a technologically based solution is evident from 
the chart below. It is the developing countries that are the principal contributors 
to annual global emission increases. Driven by their expanding economies and 
their rising populations, the less developed economies of the world will emit more 
emissions than the industrialized economies by 2015.
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he principal contributors 
to GHG emission growth 
are the emerging 
economies.

Reducing carbon 
emissions from Annex 1 
countries by 5% would not 
substantially impact global 
emissions.

Global Carbon Emissions from Energy Use 
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The emerging economies 
of the world will not 
meaningfully participate in 
a greenhouse gas 
emission reduction or 
imitation program until 

ere is a technological 
alternative that provides 
an equal or better 
opportunity for economic 
growth than is offered by 
fossil fuels today.

The reduction in carbon emissions that would result from the developed 
economies fully meeting their targets under the Kyoto Protocol would not 
significantly affect the annual global emissions. The emerging economies of the 
world will not meaningfully participate in a greenhouse gas emission reduction or 
limitation program until there is a technological alternative that provides an equal 
or better opportunity for economic growth than is offered by fossil fuels today.
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Statement of
Margo Thorning, Senior Vice President and Chief Economist 

American Council for Capital Formation 
Before the House Subcommittee on National Economic Growth, 

Natural Resources, and Regulatory Affairs 
of the

House Committee on Government Reform and Oversight 
April 23, 1998

Introduction

My name is Margo Thorning. 1 am Senior Vice President and Chief Economist of the 
American Council for Capital Formation (ACCF).

The ACCF represents a broad cross-section of the American business community, 
including the manufacturing and financial sectors, Fortune 500 companies and smaller 
firms, investors, and associations from all sectors of the economy. Our distinguished board 
of directors includes cabinet members of prior Republican and Democratic administra­
tions, former members of Congress, prominent business leaders, and public finance and 

environmental policy experts.
The ACCF is now celebrating its twenty-fifth year of leadership in advocating tax, 

regulatory, and environmental policies to increase U.S. economic growth and environ­
mental quality.

We commend Chairman McIntosh and the Subcommittee on National Economic 
Growth, Natural Resources, and Regulatory Affairs for their focus on the critical issue of 
the effect of climate change policy on U.S. economic growth.

My testimony begins first with a review of several analyses sponsored by the ACCF 
Center for Policy Research, the public policy research affiliate of the American Council 
for Capital Formation. These analyses illustrate the economic and environmental impact 
of near-term limitations on the growth in U.S. carbon emissions. Next, the testimony will 
describe the likely parallel between the energy shocks of the 1970s and 1980s with the 
energy cutbacks required of the United States by the Kyoto agreement. Third, I discuss 
the environmental impact of carbon dioxide (CO^) stabilization by developed countries 
alone. Finally, strategies for a cost-effective, long-term approach to stabilization of CO^ 

concentrations are presented.

Macroeconomic Effects of CO^ Emission Limits

The Kyoto Protocol to the United Nations Framework Convention on Climate 
Change, which the United States negotiated in December, 1997, calls for industrial 
economies such as the United States, Canada, Europe, and Japan to reduce their collec­
tive emissions of six greenhouse gases by an average of 5.2 percent from 1990 levels by
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200&-2012. The U.S. target is a 7 percent reduction from 1990 levels. Many experts 
believe that the Kyoto agreement has potentially serious consequences for all Americans, 
and that these consequences have not been fully analyzed and understood.

Research conducted over the past decade for the ACCF Center for Policy Research by 
top climate change scholats such as Professor Gary W. Yohe of Wesleyan University, Dr. 
Lawrence M. Horwitz of Primark Decision Economics, WEFA, Inc. Senior Vice President 
Mary H. Novak, Professor Richard Schmalensee of the Massachusetts Institute of 
Technology, Professor Alan S. Manne of Stanford University, Dr. Richard Richels of the 
Electric Power Research Institute, and Dr. W. David Montgomery of Charles River 
Associates concludes that the cost of stabilizing COj emissions in the near term would 
impose a heavy burden on U.S. households and industry.

■ Impact on Economic Growth

These macroeconomic studies estimate the economic impact of stabilizing CO^ emis­
sions at 1990 levels (this was the Administration’s original, pre-Kyoto, emission reduc­
tion target). Thus, the results shown below are lower-bound, conservative estimates of 
the Kyoto agreement’s impact since, as mentioned above, the agreement calls for the 
United States to reduce its emissions 7 percent below 1990 levels (or about 30 percent 
more than was modeled in studies sponsored by the ACCF Center for Policy Research).

For example. Dr. Horwitz’s study shows that reducing emissions to 1990 levels by 2010 
or 2015 would require a carbon tax in the range of $200 or more per tonne of carbon 
emitted. Dr. Horwitz argues that this tax would reduce U.S. GDP growth by more than 
4.0 percent annually or over $350 billion per year. As emissions were reduced, economic 
growth would slow due to lost output as prices rise for carbon-using goods—goods that 
must be produced using less carbon and/or more expensive processes. Output would also 
fall because of slower net capital accumulation, reflecting the premature obsolescence of 
capital equipment due to sharp energy price increases. A study presented last year by 
WEFA’s Ms. Novak concludes that stabilization would require a carbon tax of $200 per 
ton and would send a prolonged series of shocks through the economy, causing major 
changes in production patterns and resulting in significant economic losses. For example, 
GDP would fall by 2.4 percent by 2010. Professor Yohe concludes that emission stabiliza­
tion would require a tax of as much as $260 per ton and that U.S. GDP growth would 

slow by 1 percent annually.

■ Impact on Income, Wages and Employment

The analyses by Dr. Horwitz, Professor Yohe, and Ms. Novak conclude that stabiliza­
tion of COj emissions at 1990 levels would reduce real wage growth and raise unemploy­
ment. Dr. Horwitz predicts that household disposable income would fall by 1.2 percent, 
and wages would also drop. Ms. Novak concludes that the average U.S. household would 
have $2,061 (in 1996 dollars) less income by 2010. Professor Yohe’s analysis shows that 
stabilization would cause real wages would fall by 5 to 10 percent per year.
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■ Impact on Household Consumption and Lifestyles

Stabilizing emissions at 1990 levels requires raising energy prices sharply in order to 
reduce demand. Energy price increases result in higher prices for the goods and services 
purchased by consumers (see Figure 1). Ms. Novaks “stabilization" analysis shows that by 
2010, food and medicine would be 8 to 10 percent more expensive, gasoline would be 
about 35 percent more costly, and consumers would pay about 50 percent more for elec­
tricity. In response to sharply higher energy prices, U.S. consumers would be forced to 
make major changes in their lifestyles, including lowering their thermostats in winter, dri­
ving less, and reducing their use of air conditioning in summer. Studies by Drs. Yohe and 
Horwitz show that as a result of higher prices and lower income, household consumption 
of goods and services such as electricity, gasoline, natural gas, autos, and housing are cur­
tailed. For example, electricity use drops by an average of 30 percent, natural gas by 17 
percent, and auto purchases by 8 percent (see Figure 2).

■ Impact on Income Distribution

Policies to curb emissions not only reduce employment and income growth and cur­
tail household consumption, they also worsen the distribution of income in the United 
States, according to the analyses of both Professor Yohe and Ms. Novak. For example, 
based on a standard measure of the degree of income inequality among a country’s popu­
lation called the GINI coefficient. Professor Yohe’s analysis shows that carbon taxes, even 
when recycled through personal income tax reductions, cause relatively large losses in the 
poorest quintile (lowest one-fifth of the population). These losses, added to modest loss­
es in the middle quintiles, underwrite gains for the richest fifth of the population (see 

Figure 3).

The Energy Crisis of the 1970s and the Impact of the Kyoto Agreement

Policies designed to stabilize COj emissions at 1990 levels by 2010 are likely to cause 
consumers to feel as though they are living through the oil price shocks of the early 1970s 
and 1980s all over again. Professor Yohe compares the impact of CO^ stabilization at 1990 
levels on income inequality with actual experience during those time periods. Figure 4 
compares changes in income inequality in the recent past, as measured by the GINI coef­
ficients, with those predicted if the United States imposes carbon taxes to stabilize emis­
sions. The black bars in Figure 4 represent: (1) 1968-73, the period prior to the oil shocks 
of the 1970s; (2) 1973-78, the period of the most dramatic increase in oil prices; and (3) 
1978-83, the subsequent period of sharply rising oil prices and dramatic recession.

The tallest black bar, showing the GINI coefficient increasing by 3.5 percent, reflects 
the growth of income inequality in the United States from 1978 through 1983. The dis­
tributional effects of the 1980s recession were noticed by nearly everyone and docu­
mented in the professional and popubr press. Poverty rates climbed. Unemployment hit 
highs that had not been seen since the Great Depression. For example, in 1983 the unem-
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ployment rate reached 9.6 percent. Plants and factories closed and people moved in 
search of jobs and/or improved public assistance.

It is equally significant that the second largest distributional effect depicted in Figure 
4 (an increase in the GINI coefficient of 2.5 percent) reflects the cost of a carbon tax 
designed to achieve stabilization in emissions—an income tax recycling scheme that 
could have a distributional effect about 70 percent as large as the effect of the 1980s reces­
sion. Put another way, contrasting the more “normal experience” of 1968 through 1978 
with the effects of a carbon tax, it is easy to see that other policies designed to stem even 
the long-term trend toward less equitable distributions of income might have to work 
more than twice as hard just to hold the line if they were forced to work in a overall pol­
icy environment that included either substantial taxes or required the use of tradable per­
mits to stabilize carbon emissions.

Level of Effort Required to Meet the Kyoto Targets

Another way of measuring the effort or sacrifice required to meet the Kyoto emission 
targets is presented in a new study by Ms. Rayola Dougher and Dr. Russell Jones of the 
American Petroleum Institute. The Dougher and Jones study takes neither the tradition­
al macroeconomic, general equilibrium modeling approach nor the engineering technol­
ogy approach. Instead, it takes a simpler but more intuitive approach using the Kaya 
Identity, which is described below. This approach, using 35 years of history plus govern­
ment projections of growth in GDP and energy use through 2010, provides a yardstick to 
evaluate how much behavior must be altered from current and expected patterns in order 
to meet the Kyoto targets and how this altered behavior compares to past experience, 
especially the effort to limit energy during the energy crisis years of 1974-1986.

As Dougher and Jones note, the Kaya Identity analysis provides a useful tool for char­
acterizing past changes in key factors impacting carbon emissions. It also allows a com­
parison with the types of changes required to meet future emission targets. Under the 
Kaya Identity formulation, carbon emissions depend upon the carbon content of energy 
used in the economy, the energy intensity of economic activity, per capita GDP, and pop­
ulation. In equation form the Kaya Identity is:

C = C/E * E/GDP * GDP/Population * Population

where C equals carbon emissions and E equals energy use. For small to moderate changes 
in the Kaya Identity components between any two given years, the sum of the percent 
changes in each of the components closely approximates the change in carbon emissions 
between those two years.

It should be noted that the Kaya Identity, by itself, says little about the nature of poli­
cies that would be required to reach the Kyoto targets. The Kaya Identity also does not 
evaluate the cost to the economy of changes in what and how products are made and con­
sumed. Instead, it illustrates the trade-offs between the key factors affecting carbon emis­
sions. Comparing past and forecast changes in these key factors provides a framework for
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measuring the level of effort that would be required to achieve the carbon emission reduc­
tion targets set in Kyoto.

Table 1 shows the average annual percentage changes in carbon emissions and the key 
factors affecting these emissions in the United States, Japan, and the European Union 
over different time periods. Reading from left to right, the percentage changes in carbon

Table 1 Key Factors Affecting Carbon Emissions
Average annual percentage changes

THE EARLY YEARS, 1961-1973
1 2 3 4 5

Carbon Carbon/ Energy/ GDP/
Country/Region Emissions Energy GDP Population Population

United Stales 4.0 -0.2 0.3 2.7 1.2
European Union 5.0 -0.9 1.1 4.0 0.7
Japan 10.4 -0.6 1.3 8.4 1.2

THE ENERGY CRISIS YEARS, 1974-1986

Carbon Carbon/ Energy/ GDP/
Country/Region Emissions Energy GDP Popuiation Population

United States 0.0 -0.2 -2.1 1.3 1.0
European Union -0.4 -1.1 -1.4 1.8 0.3
Japan -0.1 -1.1 -2.3 2.5 0.9

RECENT HISTORY, 1987-1995

Carbon Carbon/ Energy/ GDP/
Country/Region Emissions Energy GDP Popuiation Population

United States 1.4 -0.4 -0.4 1.3 1.0
European Union 0.2 -0.8 -1.1 1.8 0.4
Japan 3.0 -0.6 0.6 2.6 0.4

BUSINESS-AS-USUAL FORECASTS, 2001-2010

Carbon Carbon/ Energy/ GDP/
Country/Region Emissions Energy GDP Population Population

United States 1.3 0.1 -0.9 1.3 0.8
European Union 0.5 -0.2 -1.5 2.1 0.1
Japan 0.2 -1.1 -1.3 2.4 0.2

Source; Rayola Dougher and Russell Jones, “OECD Country Carbon Emissions; A Kaya Identity Perspective on
Historic Emissions and Proposed Emission Reduction Targets and Timetables,’ Proceedings <4the list lAEE
Annual ImematioTial Conference, forthcoming.
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emissions shown in the first column very closely approximate the sum of the percentage 
changes in each of the key factors shown in the remaining columns.

As Table 1 shows, the only time industrialized countries experienced stable or declin­
ing carbon emissions was during the energy crisis years of 1974-1986. Comparing the oil 
crisis years with the earlier years shows reductions in the per capita GDP (Table 1, 
Column 4) to be the single most important factor contributing to the decline in carbon 
emissions between the two periods. In the United States and Europe, growth in the GDP 
per capita was cut in half, and in Japan it was two-thirds less than it had been.

The second most important contributing factor to the declines in carbon emissions 
during the oil crisis years, as Dougher and Jones note, was the change in the amount of 
energy used per dollar of GDP (Table 1, Column 3). In Japan, the Energy/GDP ratio 
changed from a 1.3 percent per year average increase during the early years of 1960-1973 
to a 2.3 percent per year decline during 1974-1986. Similarly, in Europe the ratio 
changed from a 1.1 percent per year increase to a 1.4 percent per year decline. For the 
United States, the ratio changed from a 0.3 percent per year increase to a 2.1 percent per 
year decline.

■ Kyoto Target: Maximum Historic Effort Case

As Dougher and Jones observe, one of the difficulties in evaluating public policy is 
reflected in the dictum: you never do only one thing. A strength of the Kaya Identity 
approach is that it can be used to evaluate what emissions would be under specific 
assumptions about the various Kaya Identity components. In Table 2 the Kaya Identity is 
used to answer the question of what emissions would be in 2010 if the maximum past 
efforts at limiting carbon emissions in each Kaya Identity component were somehow to 
reoccur simultaneously for the next decade.

The authors conclude that the United States falls far short of the Kyoto target even 
under the maximum historic effort scenario, which yields an emissions reduction of 1.1 
percent per year compared to a 2.3 percent per year reduction required to reach the Kyoto 
target (see Table 2). The EU just meets the Kyoto target under this scenario, although cut­
ting the growth in GDP per capita in half, as in the United States, was a requirement for 
this achievement. Japan’s emissions fall more rapidly than required to meet the Kyoto tar­
get under the maximum historic scenario. However, as with the EU, without a 50 percent 
reduction in the rate of growth in per capita GDP, Japan also would miss the Kyoto target.

The Kaya Identity analysis casts serious doubt on the claim that the Kyoto target is 
realistic. In the past, achieving the assumed maximum historic efforts required rapidly ris­
ing energy prices, an expanding nuclear power sector, deregulation of the energy sector, 
significant advances in technology, and a host of government efficiency programs. Even 
if the maximum historic effort were repeated, the United States would not achieve the 
Kyoto target (see Figure 5). And the EU and Japan only achieve the target if the rate of 
growth in per capita GDP is cut in half. This indicates that the effort required to reach 
the Kyoto targets would be quite large.
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Table 2 Maximum Historic Effort Case for 2001-2010 
Average annual percentage changes

Case

BAU Projection 
Max. Effort Case 
Kyoto Target

Case

BAU Projection 
Max. Effort Case 
Kyoto Target

Case

BAU Projection 
Max. Effort Case 
Kyoto Target

UNITED STATES

1 2 3 4 5
Carbon Carbon/ Energy/ GDP/

Emissions Energy GDP Population Population

1.3
-1.1
-2.3

0.1
-0.4

-0.9
-2.1

1.3
0.6

0.8
0.8

EUROPEAN UNION

Carbon Carbon/ Energy/ GDP/
Emissions Energy GDP Popuiation Popuiation

0.5
-1.4
-1.3

-0.2
-1.1

-1.5
-1.4

2.1
1.1

0.1
0.1

Carbon
Emissions

JAPAN

Carbon/
Energy

Energy/ GDP/
GDP Popuiation Popuiation

0.2
-2.0
-1.4

-1.1
-1.1

-1.3
-2.3

2.4
1.2

0.2
0.2

Note: Table 2 summarires the results of this maximum historic effort what-if scenario. The first line in each sec­
tion repeats the “business-as-usual" (BAU) projections while the second line gives the what-if assumptions as 
well as the resulting annual change in carbon emissions. The short third line gives the annual change in carbon 
emissions required to reach the Kyoto target.

Source: Rayola Dougher and Russell Jones, “OECD Country Carbon Emissions: A Kaya Identity Perspective on 
Historic Emissions and Proposed Emission Reduction Targets and Timetables,’ Proceedings of the 2lst lAEE 
Annual International Conference, forthcoming.

Environmental Impact of Emission Limits

Economic analysis tells only half the story about policies aimed at reducing near-term 
U.S. greenhouse gas emissions. Scholars such as Professors Manne and Schmalensee and 
Dr. Jae Edmonds and his colleagues James Dooley and Marshall Wise of Pacific Northwest 
National Laboratory (PNNL) all warn that there will be almost no environmental bene­
fits if the United States and other industrialized countries were to stabilize CO^ emissions 
by 2010 or 2015, because most of the new emissions would come from China, India, the 
former Soviet Union, Latin America, and other emerging economies. In fact, developing 
nations, which are not required to cut COj emissions under ihe Kyoto agreement, already
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produce about 50 percent of all emissions—and by 2050 are expected to produce 75 per­
cent of all greenhouse gases, according to Dr. Montgomery (see Figure 6).

Cost-Effective CO^ Stabilization Policies and U.S. Economic Growth

A number of economic and environmental analyses provide guidance on how best to 
balance environmental and economic considerations when formulating climate mitiga­
tion policy. Voluntary measures clearly reduce the growth in greenhouse gas emissions, as 
the U.S. Second National Communication to the Framework Convention on Climate 
Change noted last year. Moreover, reducing global CO, emissions should be a gradual, 
three-stage process, according to PNNL’s Edmonds, Dooley, and Wise. During the next 
twenty-five years (Stage I), the United States should commit resources to carbon capture 
and sequestration as well as the development and spread of new energy technologies such 
as hydrogen transformation from natural gas, advanced liquefied hydrogen fuel cells, bio­
mass, solar photovoltaic, and nanotechnology (the design and building of structures 
atom’-by-atom). Although such technologies are now in their early stages, their develop­
ment could revolutionize energy production while sharply reducing the cost of stabilizing 
atmospheric concentrations of greenhouse gases. Stage II, from 2020-2050, would see the 
enforcement of an emissions cap; Stage III could see the gradual phaseout of all free-vent­
ing of carbon into the atmosphere if the science indicates the need for such a policy.

Conclusions

The consensus of these noted scholars is clear. Given the need to increase U.S. eco­
nomic growth to address challenges such as a growing population, the retirement of the 
baby boom generation, and a persistent trade deficit, policymakers should weigh carefhlly 
the likely negative economic impact of precipitous near-term reductions in U.S. CO, 
emissions and energy use. Adopting a thoughtfully timed climate change policy—based on 
science and improved climate models—would both enhance U.S. and global economic 
growth and lead to long-term stabilization of carbon concentrations in the atmosphere. ❖
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Figure 1 Impact on Prices Paid by Households of Stabilizing Carbon 
Dioxide Emissions at 1990 Levels 
Percent difference from base case
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Source: “Global Qiinate Change. Environmental Quality, and U5. Living Standards: The Impact on Consumen" by Mary 
H. Novak, in The Impaa of Ctnuae Owmge Policy ort Consiiineij; Can TrodaWe Permits Reduce t/i Cosl> (Washington, D.C: 
American Council for Capital Formation Center for Policy Research, April 1998), pp. 3-18.



April 23, 1998 Testimony of Margo Thoming, ACXTF Page 12

Figure 2 Alternative Estimates of the Negative impacts by 2010 on U.S. 
Household Consumption Due to Stabilizing Carbon Dioxide 
Emissions at 1990 Levels

Electricity Gasoline Natural Gas Autos Housing

w -10

Professor Yohe's estimate ($260 per ton tax)
^ Professor Horwitz's estimate ($200 per tonne tax)

Source: “The Impact of Carbon Taxes on Consumer Living Standards" by LavkTence M. Horwitz, in An Economic 
Perspective on Climate Change PoLcies (Washington, D.C.: American Council for Capital Formation Center for 
Policy Research, February 1996), pp. 119-157; and “Climate Change Policies, the Distribution of Income, and 
U.S. Living Standards" by Gary W. Yohe, in Climate Change Policy, Risk Prionaiaticm, and U.S. Economic Growth 
(Washington, D.C.; American Council for Capital Formation Center for Policy Research, June 1997), pp. 13-54. 
Compiled by the American Council for Capital Formation, April 1998.
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Figure 3 The Impact of Stabilizing CO, Emissions at 1990 Levels by 2010 
on U.S. Households by Quintile
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Note: A $260 per ton tax or tradable permit price of that amount would be needed to stabilize emissions at 1990 lev­
els by 2010 if emission reductions begin in 1997 or 1998. The analysis assumes the tax is rebated through reductions 
in the personal itKome tax.

Source: “Climate Change Policies, the Distribution of Income, and U.S. Living Standards" by Gary W. Yohe, in 
Climate Change Policy, Risk Prioriazation. and U.S. Economic Growth (Washington, D.C: American Council for 
Capital Formation Center for Policy Research, June 1997), pp. 13-54.
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Figure 4 The Impact of Stabilizing CO, Emissions at 1990 Levels by 2010 on 
Income Inequality in the United States
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Note: The bars show changes in GlNl coefficients. The higher the bar; the greater the increase in the inequality 
in the distribution of income. For example, the high unemployment rates and recession in the late 1970s and early 
1980s caused those in the lowest quartiles to receive a smaller share of income; thus, the GINl coefficient rose (see 
black bar). The bars showing the changes in GINl coefficients using either lump sum revenue recycling or person­
al income tax reductiotts are based on various econometric models from the 12th Energy Modeling Fontm.

Source: “Climate Change Policies, the Distribution of Income, and U.S. Living Standards" by Gary W. Yohe, in 
Climate Change Policy, Risk Prioritization, and U.S. Economic Growth (Washitrgton, D.C: American Council for 
Capital Formation Center for Policy Research, June 1997), pp. 13-54.
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Figure 5 U.S. Carbon Emissions: Projected Baseiine, Maximum Historic 
Effort, and the Kyoto Target
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Source; Rayola Dougher and Russell Jones, “OECD Country Carbon Emissions: A Kaya Identity Perspective on 
Historic Emissions and Proposed Emission Reduction Targets and Timetables,’ Proceedings of the 2lst lAEE 
Annual Inremational Conference, forthcoming.
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Figure 6 Relative Carbon Contributions of Different Regions to Global 
Carbon Emissions
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Source: Adapted from A.S. Manne and R.G. Richels, Buying Greenhouse Gas Insurance: The Economic Costs of CO, 
Emission Limits (Cambridge, Mass.: MIT Press, 1992), p. 91, by W. David Montgomery, “Developing a Framework for 
Short' and Long-Run Decisions on Climate Change Policies," in An Economic Perspective on Climate Diange Policies 
(Washington, D.C.: American Council for Capital Formation Center for Policy Research, February 1996) pp. 
15-f3.
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In Kyoto, Japan, the Parties to the UN Framework Convention on Climate Change agreed 
to a Protocol that imposes greenhouse gas emissions targets and timetables for 
industrialized nations. The Protocol requires all Annex I (developed) countries to limit 
their emissions of six greenhouse gases to 92-110% of 1990 (or 1995) levels on average 
over the 2008-12 period; U. S. emissions are limited to 93% of 1990 levels. The emission 
ceilings are to be controlled through a system of country-allocated permits which can be 
traded among the Annex I countries. In addition, countries may receive credit toward 
their targets through project-based emission reductions in developed countries (“joint 
implementation”), and through certified project-based emission reductions in developing 
countries (“Clean Development Mechanism”). Certified emissions reductions achieved 
starting in the year 2000 in developing countries can count toward compliance in the first 
budget period. And finally, the Protocol allows activities that absorb carbon, or “sinks,” 
to be used as offsets against emission targets.

My comments will focus on U.S. policies to reduce CO2 emissions under the Kyoto 
Protocol because of the dominance of CO2 as a greenhouse gas. The Kyoto Protocol 
implies that the United States will have to reduce its CO2 emissions by nearly 500 million 
tonnes, or 30% below base-case (business-as-usual) levels in the 2008-12 period (Exhibit 
1). The required reductions in the U.S. equal the combined required reductions in 
Western Europe, Japan and Canada. In contrast, emissions in the Former Soviet Union 
and Eastern Europe under business-as-usual conditions are projected to average 160 
million tonnes below target levels in the 2008-12 period.

The United States can achieve emission reductions at home by shifting our mix of fuels, 
curtailing our energy usage, making further reductions in other greenhouse gases with 
higher global warming potentials, and expanding sinks. Or we can achieve the reductions 
abroad by purchasing emission credits from other Annex 1 countries and by investing in 
emission-reducing or sequestering projects in other industrialized and developing 
countries.

Before we ratify the Kyoto Protocol, economists need to answer three questions in 

sequence:

• How much do we need to cut our domestic fossil fuel combustion relative to business- 
as-usual levels?

• What carbon permit price or end-use energy prices will achieve that reduction within 
what time-frame?

• What will be the impact of the price increases on U.S. growth and employment?



We cannot assume the most optimistic case for question 1, and then proceed to answering 
questions 2 and 3. Scientists will then need to quantify the benefits of the carbon 
reductions, and policymakers will need to weigh the benefits against the costs.

Exhibit 1
Required Reductions in C02 Emissions 
(Million tonnes of carbon)

Eastern Europe

Former Soviet Union

Western Europe

Australasia

Canada

United States

D 2008-2012 Average 
■2020

Based upon U. S. emission projections in the DRI World Energ>' Service, U.S. Outlook, Fall, 1997, and 
international projections in DOE/EIA International Energ) Outlook, 1997.

How Much Do We Cut Domestic Fossil Fuel Use?

Options abroad may be more costly than at home. U.S. emissions per unit of GDP are 
33% higher than the average for Europe and Japan and our emissions per capita are the 
highest in the world (Exhibit 2). High energy taxes in Europe and Japan have yielded 
higher conservation than in the United States. Therefore, U.S. marginal costs of 
abatement are, arguably, significantly lower. Marginal abatement costs may also be lower 
than in Canada, where lower coal usage, faster population growth, and a bigger geography 
make further reductions more difficult. This means that other nations may be willing to 
pay more than the U.S. for available credits and investments abroad.

My colleague in Europe explains that the European Union opposed trading because it 
believes in the “polluter pays principal,” and views trading as a rich country’s way to 
continue to pollute. The Clinton Administration interpreted the European Union’s stand 
to mean that they would not be competing for the Russian permits. Can we really expect 
the European Union to only trade internally at marginal costs estimated around $400 per 
tonne while the U.S. purchases credits at $14-23 per tonne? I do not think that is a 
reasonable assumption. We should investigate the amount of European-backed projects



already in Eastern Europe and the Former Soviet Union, to determine the hold Europe 
may already have on emission credits from these areas..

Consequently, I expect Europe to be aggressive with Joint Implementation projects, if not 
trading. Japan will be trading and investing in sinks, and other countries may even be 
looking to the U.S. to purchase credits. It should also be noted that Europe’s philosophy 
on trading may also lead to limits on the amount of reductions any one country can 
achieve outside its borders.

Exhibit 2
Carbon Intensities by Region and Country, 1995

Emissions/GDP Emissions per Capita
(tonnes per thousand US $) (tonnes per capita)

North America 0.20 4.4
US 0.20 5.4
Canada 0.22 4.8
Mexico 0.17 1.1

Western Europe 0.15 2.3
Industrialized Asia 0.16 3.2

Japan 0.15 2.9
Total Industrialized 0.17 3.3

Fonner Soviet Union 0.78 3.3
Eastern Europe 0.42 2.7

Developing World 0.23 0.7

Total World 0.21 1.4
Calculated from carbon emissions reported in the DOE/EIA International Energ> Outlook, 1997, and real 
GDP in purchasing power parity calculated by the DRI World Markets Service.

Because of the uncertainty surrounding potential emission reductions from overseas, DRI 
is currently analyzing three cases with varying degrees of emission purchases from abroad. 
Case 1 assumes limited international escape valves, on the order of 70 million tonnes, and 
a 40 million tonne offset from reductions in other gases and sinks. In this case, we would 
need to meet 78% of our required emission reduction through reductions in domestic 
fossil fuel use. That is, emissions associated with domestic fossil fuel combustion would 
have to be reduced 20% below the level of emissions that would otherwise occur a little 
more than a decade from now. Part of the emission objective could be achieved by 
substitution among fuels, such that the energy reduction target is on the order of 15%.

Cases 2 and 3 assume that 58% and 30% of the required reductions, respectively, would 
have to come through reductions in emissions from domestic fossil fuel combustion. This



implies that emissions would have to be reduced 17% and 8% below base-case levels, 
respectively. (See Exhibit 10 for a comparison across the Cases.)

What Permit Price Will Achieve the Reduction?

All American parties agree that the reduction in carbon emissions should be achieved by 
using market mechanisms. That is, price signals to consumers and producers. 
Unfortunately, demand for energy is greatly determined by the cars, buildings, 
manufacturing equipment, and electrical generating capacity in place at any point in time. 
Consequently, very large price increases would be required to motivate quantity usage 
responses until this “hardware” is replaced (Exhibit 4).

Exhibit 4
Physical Lifetimes of Energy-using Equipment 
(Service lives, years)

Private Noiiresidential Equipment 
Steam Engines and Turbines
Electric Transmission, Distribution, and Industrial Apparatus
Ships and Boats
Railroad Equipment
Other Private Nonresidential Equipment

Private Nonresidential Structures 
Mobile Offices
Mining and Petroleum Structures 
Other private nonresidential structures

Residential Stmctures 
New
Replacements and alterations

Residential Equipment 
Furnaces*
Heat Pumps*
Other

32
33
27
28 

7-16

16
12-20
31-54

65-80
20-40

20
15
11

Automobiles* 8
Source; Survey of Current Business, Bureau of Economic Analysis, May 1997. 
* DRI estimates.

DRI research, in line with the consensus of energy economists, points to only a 3% 
quantity reduction for each 10% price increase within a decade. Therefore, a 15% energy 
reduction would only come forth in response to a 50% price increase for 10 years. Given 
25 years, and the turnover of autos, buildings and equipment, the quantity response to any 
given price response rises an additional 60%. All this means that the Administration has



established an ambitious target; a very large emission target to be achieved in a relatively 

short period of time.

The price system can be used with either direct taxes on usage, subsidies to encourage 
non-usage, or restricted emission permits. Permits are an implicit tax. If you need to buy 
one, this is readily apparent. If you are given one and you sell it to another citizen or 
company, you are in the position of a “tax collector” of the implicit energy or emission 
tax. Everyone recognizes that permits are merely a tax that are not recorded as a tax, and 
whose revenues are collected by whomever the permit is given to.

The Administration hopes to ease the price shock on the U.S. economy by finding cheaper 
international “supplies” of emission reductions. Indeed, the Administration hopes 
American firms can secure 85% of our national needs overseas at an incremental price, 
roughly 1/10 the cost of equivalent reductions at home. To the extent this is true, the 
price shock to the American economy would be reduced. But a large revenue stream 

would be diverted overseas.

If the shifting overseas cannot occur, then a large price shock would have to be fed into 
the American macroeconomy—and digested with some difficulty. The potential 
indigestion problems would be akin to those of the oil shocks of the mid-1970s and early- 
1980s. A major favorable difference, however, is that the extra resource revenues or 
values created by implicit or explicit energy taxes would be kept in the hands of American 

consumers, businesses, and government.

DRI estimates that a permit price of $180 per tonne of carbon, phased in over the 2001-10 
period, would be required to achieve the required reduction in energy demand and 
emissions, with limited permit purchases from abroad (Case 1). The resulting run-up in 
energy prices over this period would be approximately one-half that experienced in the 
mid-1970s and early-1980s (Exhibit 5). The price run-up is assumed to be introduced at a 
more gradual rate and known in advance, giving the economy more time to prepare for the 
changes. High consumer discount rates, however, are likely to minimize the benefits of 
the advance notice in the residential sector. In Cases 2 and 3, where assumed offsets from 
other gases, sinks, and abroad are more generous, the permit prices rise to $110 per tonne 
and $40 per tonne, respectively.



Exhibit 5
Consumer Energy Expenditures Per Capita at 1997 Consumption Levels 

(1997 dollars)
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During the decade following the first oil price shock, energy demand per unit of real GDP 
declined at a rate of 2.5% per year in response to higher real energy prices and trend 
efficiency improvements (Exhibits 6 and 7). In DRI’s base-case forecast, energy demand 
per unit of real GDP is projected to decline 1.0 % annually between 2000 and 2012, due 
to trend efficiency improvements; stable to falling energy prices provide no incentive for 
price-induced conservation gains. The improvement in the energy-to-real GDP ratio in the 
base-case is consistent with that assumed in the Administration’s analysis.

With a $180 permit price, phased-in over the 2001-12 period, energy per unit of real GDP 
would decline 2.5% per year. This conservation response to the permit program is 
comparable to that observed during the 12 years following the first OPEC price shock, 
even through the price shock is one-half, because of the strong trend efficiency 
assumptions already incorporated into the base-case. Advance notice of future price 
increases also gives a moderately faster demand response than in the OPEC era.



Exhibit 6
Cumulative Reduction in Energy Demand Relative to Real GDP 
(Percent difference from 1971 levels)

Case 1
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Exhibit 7
Cumulative Reduction in Energy Demand Relative to Real GDP 
in Response to Price Changes and Trend Efficiency 
(Percent difference from 1971 levels)

Trend Efficiency. 
Independent of Price

Price Response

Casol

1970 1975 1980 1985 1990 1995 2000 2005 2010 2015 2020

What Will Be the Impact on U.S. Growth and Employment?

Employment and output losses would be expected over the next decade because: energy­
using equipment and vehicles would be made prematurely obsolete; consumers would be



rattled by rapid increases in living costs; and the Federal Reserve would most likely need 
to target more slack in the economy to deflate non-energy prices and thus stabilize the 
overall price environment. The analysis assumes that emission permits would be given to 
businesses, recognizing their key role as central managers of most of the economy’s 
emissions. While this would imply lower consumer real incomes and higher business 
profits in the medium term, this strategy would also accelerate investment and thus 
support better long-term productivity growth-and probably greater energy efficiency.

The lower the energy price rise and the more gradually it is phased in, the less would be 
the negative impact on economic growth and jobs. With a $180 permit price phased-in 
over the 2000-10 period, real GDP would fall a maximum 2,0% below base-case levels in 
2008, and average 1,6% lower during 2008-12. With a SI 10 and a $40 permit price, real 
GDP would average 1.1% and 0.6% below base-case levels during 2008-12.

Consumption and residential fixed investment would be the hardest-hit components of real 
GDP because of the direct loss of real disposable income. Business fixed investment 
would initially be depressed by lower consumer spending levels, but would ultimately be 
boosted by the increased revenue accruing to the business sector and lower real long-term 
interest rates. This investment boost is key to restoring the economy’s supply potential in 
the longer-term. With a relatively fixed labor force, lower energy usage, and an existing 
capital base made inefficient by the higher energy prices, increased investment is the only 
means by which the economy’s supply potential can be restored.

The average annual Job loss from base-case levels during 2008-12 would be 1.6 million 
jobs (1.1% in Case 1), 1.1 millions jobs (0.7%) in Case 2, and 500,000 jobs (0.4%) in 
Case 3 . The percentage loss in employment is less than that in output because of a 
decline in labor productivity.

• Coal mining states such as Wyoming, West Virginia, and Kentucky would suffer the 
largest employment losses-three times the national average.

• Texas and Louisiana, large oil and natural gas producing states, would experience 
employment losses of nearly twice the national average.

• States with above-average concentrations in energy-intensive manufacturing 
industries, such as petroleum, paper, cement, and primary metals, would also be hit 
harder. Alabama, Tennessee, South Carolina, Louisiana, Delaware, and Pennsylvania 
are included in this group.

States with production concentrated in investment goods would generally fair better than 
states with production in consumer goods, because the capital stock would need to be 
expanded and reconfigured. The role of developing countries in the Protocol is still 
undefined. The impact on states producing goods traded goods could potentially be 
severe if developing countries would be allowed to use low-cost, high-polluting 
technologies and sell their products at a lower cost in the United States.



Exhibit 8
States with Above Average Employment Impacts 
(Average percent difference from base-case, 2008-12)

Wyoming
West Virginia
Kentucky
Alabama
Tennessee
South Carolina
Louisiana
Virginia
Mississippi
Texas
North Carolina
Maryland
Georgia
Nevada
Delaware
Alaska
Pennsylvania

-3.5
-3.2
-2.6
-2.4
-2.2
-2.1
-2.0
-1.8
-1.7
-1.7
-1.7
-1.6
-1.5
-1.5
-1.5
-1.3
-1.2



Exhibit 9
Mining Employment Impact, 2008-12

Mining Employment Energy Mining Coal Mining
(percent difference (share of total (share of total

from base) employment) employment)
US. -16.5 o'. 3 o'l
Virginia -38.4 0.2 0.2
Kentucky -37.9 1.2 1.1
West Virginia -37.9 3.2 2.9
Alabama -29.1 0.4 0.3
Wyoming -28.7 4.3 2.3
Montana -25.2 0.6 0.3
North Dakota -16.8 1.1 0.4
New Mexico -16.1 1.2 0.3
Colorado -13.6 0.4 0.1
Texas -10.2 1.6 0.1
Oklahoma -8.4 2.0 0.0
Louisiana -7.0 2.4 0.0
Alaska -4.7 2.9 0.0



Exhibit 10
Summary Impacts of Alternative Emission Reduction Cases

Emissions (million tonnes)
Required Reduction 
Offsets from Other Gases & Sinks 
Offsets from Abroad 
Required Reduction in Emissions from 
Domestic Fossil Fuel Combustion 

Percent of Required Reduction

Permit Price (1997 dollars)
Wholesale Energy Prices

(percent difference from base)
Consumer Energy Prices

(percent difference from base)

2008-12 Average GDP Impact 
(percent difference from base)

2008-12 Employment Impact 
(percent difference from base)

2008-12 Employment Impact 
(average annual difference from base, millions)

Case I Case n Case III
Limited Medium Generous
Options Options Options

from from from
Abroad Abroad Abroad

500 500 500
-40 -60 -80
-70 -150 -270

390 290 150
78% 58% 30%

$180 $110 $40

77% 49% 18%

36% 24% 9%

-1.6% -1.1% -0.6%

-1.1% -0.7% -0.4%

-1.6 -1.1 -0.5
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CLIMATE CHANGE 
AND

PUBLIC HEALTH: 
CONSEQUENCES AND COSTS

INTRODUCTION

The United Nations' World Health Organization reports that 
thirty diseases new to medicine have emerged in the past two 
decades; and in the last five years, the incidence of malaria has 
quadrupled. There are multiple determinants of health and 
well-being, but climate circumscribes the range of insect-borne 
diseases, while weather affects the timing and intensity of 
outbreaks. Warm, wet conditions increase the populations and 
biting rates of insects, and the maturation of parasites and 
viruses within them. Thus, as the world warms and weather patterns 
grow more unstable, we may expect a change in the prevalence and 
distribution of several prominent infectious diseases.

Are we seeing changes in disease distribution attributable to 
climate change?

Insects and insect-borne diseases (including malaria and 
dengue fever) are today being reported at high elevations in 
Africa, Asia, and Latin America, and highland malaria is becoming 
a problem for urban centers like Nairobi, Kenya. Highland malaria 
occurred earlier in this century during warm years. But it is the 
resurgence of insect-borne disease at high elevations in the 1990s 
and reappearance of this disease among previously unexposed 
populations that is of concern. Moreover, the change in range of 
conditions conducive to transmission is occurring in tandem with 
three other observed changes in the mountains, namely: l)the 
accelerating retreat of summit glaciers throughout the tropics, 
2) the migration of plants to higher altitudes on alpine peaks in 
Europe, New Zealand, Alaska and the U.S. Sierra Nevada, and — the 
underlying change being — 3)the upward shift in the level at 
which freezing occurs in the mountains (30°S to 30°N latitudes) 
some 500 feet since 1970, equivalent to about 2°F warming. Since 
the 1970s snow cover in the Northern Hemisphere has decreased 10%. 
Mountain regions are sentinel areas for monitoring long-term 
climiate change and biological responses.

Small outbreaks of malaria have occurred in temperate 
latitudes in this decade. In the 1990s outbreaks of locally- 
transmitted (as opposed to imported or "airport" cases of) m.alaria 
have occurred within the continental U.S.: In Michigan, Texas, 
Florida, Georgia, California, New Jersey and Queens, NY, during 
hot, wet summers. In the 1980s, only California reported local 
transmission of malaria in the continental U.S. As mentioned, 
malaria occurred within the U.S. earlier this century, and rhese 
reports lack the supporting documented changes occurring at high



elevations in plants, glaciers and the upward shift in the 
freezing isotherm. But these reports are consistent with 
projections that warmer, wetter conditions conducive to greater 
transmission potential can be expected at higher latitudes.

What might account for these changes?

A warmer atmosphere holds more moisture (6% more for every 
1°C). Increasing cloudiness keeps days cooler but keeps the 
nighttime warmer.

Since 1950 winters and nighttime temperatures have warmed at 
twice the rate of overall warming. To be precise, minimum daily 
temperatures over land areas have risen at a rate of 1.86°C per 
100 years while maximum daytime temperatures have risen at 0.88°C 
per 100 years. The disproportionate rise in nighttime and winter 
temperatures accompanying climate change favors insect 
overwintering and activity.

Ocean warming and greater evaporation is principally (85%) 
responsible for the increase in atmospheric water content, and 
deep ocean warming has been reported from the Indian, Pacific and 
Atlantic Oceans. The ocean may turn out to be the long-term 
repository for this century's warming.

What about weather extremes?

While changes in disease distribution are occurring at high 
elevations, altered weather patterns and more extreme events may 
be the chief characteristic of climate change on the earth's 
surface; and weather extremes also contribute to disease 
outbreaks. Floods foster fungal growth and provide new breeding 
sites for mosquitoes; while droughts concentrate microorganisms, 
and encourage aphids, whiteflies and locusts -- and when 
interrupted by sudden rains -- spur explosions of rodent 
populations.

More cloudiness means heavier precipitation events when it 
cools enough to induce condensation.

Records from the National Climatic Data Center -- this 
nation's main repository for meteorological data -- indicate that 
extreme weather events have increased in the continental United 
States and in many other nations. Droughts have become longer and 
bursts of precipitation more intense (>2 inches over 24 hours) . 
Warmer temperatures lower atmospheric pressure and pull in 
stronger winds and more extreme weather. This year's storms and 
last year major urban floods left damaging deposits and 
significant clean-up bills in their wake.

A pattern of greater weather variability has begun and
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continued with the El Nino of 1997/98. Since 1976, such anomalies 
in Pacific Ocean temperatures and in weather extreme events have 
become more frequent, more intense and have persisted longer than 
at any time in the records kept since 1877.

Prolonged anomalous conditions of the sort that applied in 
1990-1995 can also have biological consequences. In New Orleans, 
for example, five years without frost was associated with an 
explosion of mosquitoes, termites, and cockroaches. Termites 
persisted inside trees into the cold winter of 1995-1996, and now 
threaten to destroy stands of New Orleans' fabled "mighty oaks."

The story of the hantavirus illustrates a similar synergy in 
the case of microbial agents. A prolonged drought in the U.S. 
southwest in the early 1990s reduced the populations of animals 
such as owls, coyotes, and snakes that prey on rodents.

When the drought yielded to intense rains in 1993, the 
grasshoppers and pinon nuts on which rodents feed became more 
abundant. The result, when combined with the drop in predators, 
was a ten-fold increase in rats and mice by June, 1993. An outcome 
was the emergence of a "new" disease -- called Hantavirus 
Pulmonary Syndrome -- stemming from a virus, transmitted through 
rodent droppings, that was perhaps already present, but dormant; 
and was now transmitted through rodent saliva, urine and 
droppings.

Lyme Disease is a growing problem in many U.S. states. The 
life-cycle of this disease is complex, involving deer, deer mice, 
the "masting" of oak trees (producing acorns) and ticks. But warm, 
wet conditions favor tick reproduction and may accelerate 
transmission.

Persistent spells of extremely hot, humid weather (heatwavesO 
can threaten the health of people living in temperate latitudes. 
During the summer of 1995, excess deaths in Chicago and other 
large cities around the world were directly associated with heat 
waves. (Social isolation was also a factor.) Farm animals are 
adversely affected when there is no let up of high temperatures at 
night temperatures remains, according to meteorologists, the key 
factor in Chicago was the increased nighttime heat and humidity.

While some will argue that warming may decrease winter 
deaths, unstable weather patterns and brief, intermittent cold 
snaps could have also have a negative impact on respiratory 
illness.

This year's events helps us understand the force of unstable 
climatic conditions.

In the U.S. Southwest rodent populations increased 
dramatically beginning in January, due to wet, warm conditions and 
increased vegetation. The increased threat of hantavirus
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transmission this spring and summer warrants increased vigilance 
and surveillance.

Last summer favorable conditions in Florida precipitated 
several outbreaks. In Orlando, St. Louis Encephalitis threatened 
local residents and tourists to Disneyworld. Three agricultural 
pests emerged: Medfly, bringing pesticide-spraying to Dade county; 
citrus canker sore; and a tomato leaf virus carried by whiteflies.

Coastal waters and health.

Warming and heavy rains that increase the flow of nutrients 
into coastal waters also contribute to the proliferation of 

blooms, "red and brown tides." Harmful algal blooms 
(HABs) are increasing in extent, duration, and intensity -- and 
are involving new species like Pfeisteria -- around the world 
With sufficient nutrients, Pfeisteria appears in warmer waters; 
thus we must increase our vigilance for this disease this spring 
and summer. Some scientists consider the worldwide increase in 
coastal algal blooms to be one of the first biological signs of 
global change.

Warm years may result in a confluence of adverse events Sea 
mammals are historically affected in warm and cold years. This 
year there have been enormous strandings and mortalities, for 
example^ in: Cape Cod, Mass., New Jersey, Florida, California,
Peru, Venezuela and New Zealand. Some are from malnutrition, 
others from viral pneumonia, others from toxic algal blooms 
(HABs).

Worldwide there has been an increase in coral bleaching from 
warming (sea surface temperatures surpassing 29°C), and coral 
diseases, attributable to pollution and perhaps warming that 
increases microbial growth. This year the Great Barrier Reef off 
Australia bleached for the first time in recent history, as did 
those off the Galapagos Islands off the Americas. Bleaching and 
diseases of coral are of particular concern, for -- in addition to 
the potential impacts of these changes on the tourist industry -- 
coral reefs are the habitat and nurseries for much of marine life.

Two other hot spots around the world.

The massive blaze and haze covering Southeast Asia and swaths 
of the Amazon — from deforestation and forest burning, combined 
with^ prolonged droughts -- leading to acute and chronic 
respiratory disease and losses in agriculture, wildlife 
transport, trade and tourism.

West Africa has suffered from intense rains and flooding, 
leading to upsurges of cholera, malaria and mosquito-borne (and a 
particularly virulent, hemorrhagic form of) Rift Valley Fever -- 
affecting humans, livestock and the economies of several nations 
Additionally, European nations have banned fish imports from East
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Africa due to cholera.

COSTS OF EXTREME EVENTS AND EPIDEMICS

The recent rise in severe wind and flood-related events 
worldwide has had extraordinary consequences for property 
insurers. Prior to 1989, no single-event insured loss in the U.S. 
had ever exceeded a billion dollars. Since then annual insured 
losses have risen dramatically -- from $1.6 billion annually in 
the 1980s to $12 billion annually in the 1990s (only partially 
explained by increased "exposure"). Federal relief bills, chiefly 
from flooding, amounted to $13 billion from 1992-97, compared to 
$3.3 billion for the preceding five years. It is significant that 
we are having difficulty insuring our future.

The economic impacts of disease in humans, livestock, and 
food crops can also be severe and far-reaching. While the 1991 
cholera epidemic cost Peru over $1 billion in seafood export and 
tourist income, airline and hotel industries lost from $2 to $5 
billion from the 1994 Indian plague. Cruise boats, quite 
understandably, have begun to avoid islands racked by dengue 
fever. This trend could threaten a $12 billion-a-year tourist 
industry in the Caribbean that employs more than half a million 
people. In 1997, California floods left fungi and root rot that 
threatened that state's $22 billion citrus industry.

In 1997, the Pfeistaria outbreak along the U.S East Coast 
cost millions of dollars in investigation, monitoring, seafood, 
tourism and recreation industries. Persistent brown tides since 
the late 1980s in Long Island's Peconic have suffocated the 
seagrass and crippled the scallop industry. Recurrent 
contamination near Appalachicola, Florida have caused recurrent 
recalls of nationally-distributed oysters. Most recently, the 
fishing industry in Hong Kong lost $31 million due to an extensive 
"red tide' and fish kill.

Worldwide, 40 to 50 percent of all crops are lost to pests, 
pathogens and weeds, costing some $250 billion. The range of plant 
pests and pathogens are also affected by temperature, and may be 
encouraged by extreme weather events. The numbers of whitefly, for 
example, swell during a drought; and whiteflies are injecting at 
least eighteen types of geminiviruses into tomato, squash, and 
bean plants throughout Latin America, depleting the primary source 
of protein for many who live there. Recently a necrosis virus that 
attacks rice(carried by soil-based fungi) has appeared in 
Colombia, and spread of a disease of this staple food source could 
have enormous impacts on world food supplies. There is evidence 
that carbon dioxide "fertilization" can render plants more 
sumptuous for insect, thus enhance herbivory.

CONCLUSIONS

Climate change and weather instability can affect human
6



The global resurgence of infectious disease in the last 
quarter of the twentieth century — a backward step that few would 
have anticipated twenty years ago -- is a consequence of 
compounding changes in social, local environmental and global 
conditions. Greater health surveillance and response capability 
are the first, essential, steps. But viewed as a symptom, the 
resurgence of infectious disease may be a signal that we are 
vastly underestimating the true costs of "business-as-usual."

resurgence of malaria, dengue fever, and cholera — and 
the emergence of relatively new diseases like hantavirus pulmonary 
syndrome and Lyme Disease -- affects not only the health of 
individuals, but impacts national economies through health care 
costs, investigations and monitoring, food production practices 
and impacts on fisheries, international trade and tourism.

The world has not experienced this degree of infectious 
disease resurgence since the 1830s, when conditions in northern 
urban centers -- so graphically described by Charles Dickens -- 
help explain the triple epidemics of those times: TB, smallpox and 
cholera. Environmental and sanitary reform addressed the 
unaerlying co.nditions, and these diseases receded.

Human activities are altering atmospheric chemistry and 
changing the earth's heat budget. Together, physical and chemical 
cnanges have begun to affect biological systems, and we as 
cii_izens and policy makers must be increasingly concerned with the 
Diological consequences and economic costs associated with climate 
change. The waste products of fossil fuel combustion have direct 
consequences for human and ecological health through air pollution 
ana acid precipitation; now the aggregate of emissions appears to 
be destabilizing the earth's climate system, and changing the 
conditions under which opportunistic pests and pathogens can

Even as out powers of climate prediction increase, there is 
growing uncertainty about how the climate sys-tem, particularly the 
oceans, will behave with changes in the distribution of heat But 
a^warmer world with more unstable weather patterns may be expected 
to encourage the spread of pests of humans, marine life and 
agricultural crops, thus there are enormous implications for our 
food as well as our biological security.

^ Finally, we will have to make investments in our common 
ruture. .z\nd we can expect excellent returns. Furthermore, the 
economic ^ growth generated by expanding jobs to put new 
technologies into the market place will contribute greatly to the 
long-term health of populations. Indeed, we may be vastly 
underestimating the economic, investment and emplo^Tnent
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opportunities to society as a whole, as we launch upon a 
transition in which we use finite resources efficiently and 
generate energy cleanly.

"The nation behaves well if it treats the natural resources 
as assets which it must turn over to the next generation increased 
and not impaired in value. Conservation means development as much 
as it does protection."

-- Theodore Roosevelt
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Thank you Mr. Chairman for allowing me to address the problem of global warming and some of 
the issues regarding the Kyoto Protocol. My name is Daniel Lashof, and I am a senior scientist 
with the Natural Resources Defense Council (NRDC). NRDC is a nationwide, non-profit 
organization with over 350,000 members, dedicated to protecting human health and the 
environment. Given the seriousness and magnitude of global climate change, and the need to 
promptly begin reducing greenhouse pollution, NRDC and the national environrriental 
community have made this issue our highest priority this year.

My testimony focuses oh the following four points:

1. The Kyoto Protocol is a vital first step toward preventing dangerous changes in global 
climate.

2. US leadership is essential.

3. Achieving meaningful participation by developing countries.

4. The US can achieve the global warming pollution reductions called for in the Kyoto 
agreement without harming the economy.
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1. The Kyoto Protocol is a vital first step toward preventing dangerous changes in global 
climate.

As a party to the United Nations Framework Convention on Climate Change, signed by President 
Bush and ratified by the Senate in 1992, the United States is committed to the objective of 
preventing dangerous anthropogenic interference with the climate system. Achieving this 
objective requires substantial and progressive reductions in greenhouse gas pollution, beginning 
immediately. The Kyoto Protocol is a vital first step, designed to put the United States and the 
world on a path to protecting the planet from dangerous climate change.

It is an indisputable fact that atmospheric concentrations of greenhouse gases are climbing and 
that this rising trend can be attributed to human activities. The most detailed scientific 
assessment of an environmental problem ever conducted—the Second Assessment Report of the 
Intergovernmental Panel on Climate Change-concluded that global warming is already upon us, 
and that, unless emissions of greenhouse gases are reduced significantly, future impacts on 
human health and the environment will be severe, and are likely to include:

• More frequent and intense heat waves. As average temperatures rise over the coming 
century, the frequency of severe heat waves will increase dramatically, which is expected to 
result in an increase in heat-related deaths. The heat wave that killed over 400 people in 
Chicago in 1995 is an example of the kind of event that is expected to occur with increasing 
regularity.

• Increased spread of infectious diseases. Infectious diseases that are carried by insects and 
other pests are highly sensitive to environmental conditions. Higher temperatures will 
increase the range of malaria-carrying mosquitoes and make the mosquitoes more infectious. 
Global warming could cause as many as one-million additional deaths from malaria each 
year during the middle of the next century. Other sensitive diseases include hantavirus and 
dengue fever, which has already broken out in Texas.

• Flooding along our coasts and river basins. Warmer temperatures cause sea levels to rise 
and allow the atmosphere to hold more moisture. Warmer sea surface temperatures are 
expected to make hurricanes more severe. In addition to battered coasts, inland areas can be 
affected by earlier and more rapid snow melt and more intense storms, leading to greater 
rates of flooding, such as the ones witnessed last year in North Dakota and Minnesota.

• Extreme droughts and more severe storms in our heartland. More of our rainfall is now 
coming in intense downpours rather than steady drizzles. This coupled with higher rates of 
evaporation in a warmer world is expected to intensify droughts and storm damage in 
America’s breadbasket.



■I
The climate system is complex, and there are remaining uncertainties, particularly about the 
details of climate change at the regional and local level. Nonetheless, it is abundantly clear that 
we are facing a real and serious threat. Uncertainty is after all a double-edged sword. We cannot 
rule out the possibility that climate change will be less severe than the scenario outlined above, 
but it is just as likely that things will turn out to be worse than the mainstream forecast. The 
Defense Department would never base its response to military threats on the views of a handful 
of doubters or on the hope that the world will turn out to be benign. We should apply the same 
precautionary principle to global warming policy.

The Kyoto protocol is indeed a very modest response to the threat posed by global warming. 
Much deeper and more rapid reductions in greenhouse pollution could easily be justified, as 
NRDC and many other environmental organizations have advocated. This in no way implies that 
the environmental benefits of the Kyoto Protocol are insignificant. The benefits of the Protocol 
itself will be cumulative over a period of more than a century. More importantly, the Protocol 
must be seen as the first of many steps that will be needed to protect the planet, as observed by 
Professor Bert Bolin, who chaired the Intergovernmental Panel on Climate Change until recently:

“Because of the long residence time of COj in the atmosphere, even a modest reduction in 
the rate of increase of atmospheric COj would be of long-term significance. It would still 
be an important first step and be increasingly beneficial during future decades, even if a 
reduction would be far from what is required to reach the goal of stabilizing the 
concentration of COj in the atmosphere.

The inertia of the climate system was not appreciated fully by the delegates in 
Kyoto. It therefore seems likely that another international effort will be required well 
before 2010 to consider whether further measures are warranted.”

Science, 16 January 1998, Vol. 279, p. 330-331.

2. US leadership is essential.
The history of the 20"' Century will focus on the role of the United States in leading the West’s 
successful prosecution of the Cold War. The probability of global climate change threatening the 
security of the United States in the 2U' Century is in fact higher than the probability ever was 
that the Soviet Union was planning an invasion of Western Europe or the United States. We are 
rapidly approaching a world with 10 billion people all aspiring to the standard of living we enjoy 
here. The fact is that this goal is simply unattainable based on the 19"' century technologies that 
currently dominate our energy supply system. The ecological catastrophe and economic 
frustration that would result from an attempt to follow this path represent a clear and present 
danger to the security of the United States, US leadership is essential to avert this catastrophe.

The US has both the capability and responsibility to take the lead in combating climate change. 
Currently, the US contributes more than 20 percent to the world’s emissions of the most 
important greenhouse gas, carbon dioxide (COj), although we have only four percent of the 
world’s population. Since 1950, the 36 most industrialized countries of the world—those 
categorized as Annex I nations under the Framework Convention on Climate Change—have 
been responsible for approximately three-fourths of the greenhouse gases added to our
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atmosphere. On a per capita basis, the disparity between Annex I nations and developing nations 
is even more stark. US per capita COj emissions are eight times greater than those in China and 
20 times those in India.

3. Achieving meaningful participation by developing countries.
Developing countries are Parties to the Framework Convention on Climate Change and are 
expected to be Parties to the Kyoto Protocol, They have a range of obligations, including 
adopting national programs to mitigate climate change. Claims that developing countries are 
exempt from the treaty are simply false. The convention establishes “common but differentiated 
responsibilities” among Parties and calls for those who contributed most to the problem to “take 
the lead in combating climate change.” The quickest way to ensure that developing countries 
take on appropriate additional responsibilities is for industrialized countries to begin 
implementing the commitments they made in Rio and Kyoto to achieve real reductions in global 
warming pollution.

I fear that some who have argued that the US should not take any action against global warming 
unless developing countries simultaneously commit to similar action are not motivated by a 
desire to improve the climate treaty, but by a desire simply to kill it. For example, the Global 
Climate Coalition, an industry association that has forcefully advanced this position, has said that 
the Kyoto agreement should be rejected quickly, which would make it impossible to secure 
additional developing country commitments. This would have, the effect of delaying action by all 
Parties even further, and thus would delay any action on a problem that threatens the health and 
well-being of all Americans.

Claims that simultaneous additional commitments from developing countries are needed to 
protect US jobs are similarly dubious. More than two-thirds of US emissions come from sectors 
of the economy that are inherently domestic in nature. In the manufacturing sector, many factors 
are far more important that environmental requirements or energy costs in determining the 
competitiveness of US firms. US wages are (fortunately) far higher than world averages, yet US 
firms remain competitive by having higher labor productivity. Similarly, higher “eco-efficiency” 
keeps US firms competitive despite stricter environmental standards than in most other countries. 
For the small handful of products for which energy costs represent a significant fraction of their 
value, targeted policies are the best approach to ensure that US firms and workers are not 
disadvantaged by any domestic emission reduction policies. For example, importers of energy 
intensive products, such as steel or paper, could be required to obtain emission permits on the 
same basis as would have been required had the product been manufactured domestically. 
Alternatively, emission abatement costs could be rebated to domestic manufacturers of such 
products based on their US payroll or on some other basis that does not diminish their incentive 
to reduce emissions.

The question therefore is not, nor has it ever been, jf developing nations should participate in 
solving the global warming problem. Rather, the questions is how to secure the meaningful 
participation that the President has called for. First the industrialized countries must provide the 
leadership they pledged at the Rio Earth Summit, but have so far failed to deliver. Actions speak
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louder than words. If the United States and other industrialized countries begin to make 
meaningful changes in our own energy systems, developing countries will be strongly motivated 
to not become a dumping ground for obsolete technologies. Once the industrialized countries 
have taken the first step, we can and should insist that developing countries follow by agreeing to 
appropriate limits on their emissions. This is the only way to avoid the train wreck that would 
ensue if the engineers of two trains careening toward each other both said that they were going to 
continue full steam ahead until they saw the other train slowing down. It is in the national 
interest of the US to provide the leadership needed to slow the train down.

4. The US can achieve the global warming pollution reductions called for in the Kyoto 
agreement without harming the economy.

Over 2000 economists issued a statement last year, which says in part, “Economic studies have 
found that there are many potential policies to reduce greenhouse gas emissions for which the 
total benefits outweigh the total costs.” Nonetheless, contradictory claims about the costs and 
benefits of reducing greenhouse gas emissions are currently rampant. The World Resources 
Institute report by Rapetto and Austin puts these different claims in a useful perspective by 
analyzing the differences in assumptions that are most responsible for the different results. 
Particularly striking, however, is that every analysis of the costs and benefits of reducing US 
greenhouse gas emissions that has looked explicitly and realistically at technology has reached 
the same conclusion; We can reduce US emissions substantially without economic harm and 
with the potential for economic benefits due to the introduction of more efficient technology.

Indeed, an innovation-led strategy for achieving the target adopted in Kyoto can be expected to 
produce a net increase in US jobs by improving energy productivity, reducing expenditures on 
oil imports, and expanding sectors of the economy that result in the most employment per dollar 
of expenditure. A study conducted by NRDC, along with four other environmental and energy 
organizations, called Energy Innovations, shows that the US can reduce its COj emissions 10 
percent below 1990 levels by the year 2010, while boosting economic performance. The Energy 
Innovations study found that by following an innovation path, the economy would support 
800,000 additional, jobs by 2010 compared to business-as-usual growth in the economy, and 
consumers would save $530 per household per year. Similar results were obtained by using 
results from the Department of Energy’s “Five Labs” study as an input to macroeconomic 
models, such as Markal Macro and Argonne National Laboratory’s Amiga model. These results 
are reviewed in a forthcoming paper by Laitner et al., to be published shortly in the Journal 
Energy Policy.

It is important to keep these results (and competing claims of economic losses) in perspective. In 
an economy that creates 250,000 new jobs per month, the job gains forecast by Energy 
Innovations amount to a little less than one-half of one percent of baseline employment forecast 
for 2010. Also, it is important to recognize that there will be some shift in future employment 
prospects. Job gains in motor vehicle manufacturing, agriculture, construction, and services will 
be partially offset by lower employment in the energy sector, and US policy should ensure that a



just transition is provided for displaced individuals. We should not, however, allow US policy to 
be dictated by any narrow set of interests at the expense of the public interest.

Note that these results are based on achieving emission reductions entirely through domestic 
action in the energy sector. The US can and should plan to achieve a substantial majority of the 
emission reductions called for in the Kyoto Protocol through such domestic action. Nonetheless, 
the additional flexibility built into the Kyoto Protocol ensures that marginal emission control 
costs will remain low, even if some approaches are not as successful as we expect.

Putting the models aside, what does history and common sense and tell us? History tells us that 
every time we have faced an environmental challenge--from getting the lead out of gasoline, to 
protecting the ozone layer, to controlling acid rain—there have been those in industry that have 
said that it won’t work and it will wreck the economy. They have never been right. In fact, once 
the decision was made, each time industry rose to the challenge and American ingenuity found 
ways to address these problems cheaper and faster than had been anticipated. To take one 
example, industry predicted that controlling acid rain would cost as much as $1500 per ton of 
sulfur removed. Sulfur allowances are now trading at about $100 per ton—less than one-tenth the 
prior estimate.

Is there some reason why history won’t repeat itself in the case of global warming? Physics and 
common sense say no. Indeed, a recent New York Times editorial by Swiss businessman Stephan 
Schmidheiny takes US businesses to task for their “new American can’t-do spirit.” (Reprinted in 
Energy Futures, which is attached to my testimony for the record.) Power plants and automobiles 
are the two largest sources of greenhouse gas emissions in the US and they are both incredibly 
inefficient. Power plants waste two-thirds of the energy they consume and automobiles waste 
almost nine-tenths. That means that US power plants alone waste more energy than is consumed 
in India plus all of Africa. We must be able to do better and we can. Trigen Energy Corporation 
is marketing systems that achieve 90% overall efficiency by capturing this waste heat and putting 
it to useful work heating and cooling buildings. The Partnership for a New Generation of 
Vehicles has identified technologies capable of tripling the fuel efficiency of automobiles. These 
are just two examples of the kinds of technology innovations that will be unleashed once the 
United States makes a serious commitment to reducing global warming pollution.

The Administration’s Climate Technology Initiative is a well-designed proposal to begin putting 
the US on the innovation path. It would bring support for innovation in energy efficiency, 
renewable energy, and other clean energy technologies to a total of $1.3 billion dollars in 
FY99—consistent with the recommendations of the President’s Council of Advisors on Science 
and Technology and still less than one-half of one percent of US expenditures on energy last 
year. These technologies enjoy overwhelmingly public support as the top priority for energy 
funding. This initiative also includes well-targeted tax reductions tied to the environmental 
performance of automobiles, homes, and energy using equipment.



The Climate Technology Initiative will not only help the United States to cost-effectively meet 
its international obligations under the Rio Climate Treaty, it will deliver immediate clean air 
benefits and confer a competitive advantage to innovative US firms.

Conclusion

Global warming poses a serious threat to the planet that our children and grandchildren will 
inherit. US leadership is essential to crafting an effective global solution. Leading the 
international effort to combat global warming will not harm the US economy. Indeed, , 
implementing the Kyoto protocol is a vital national interest of the United States.
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Mr. Chairman and members of the committee, thank you for the opportunity to appear 
before your subcommittee. My colleagues in the Senate and I are very enthusiastic about the 
leadership role our colleagues in the House have taken on the global climate change issue.

As Chairman of the Foreign Relations Subcommittee with jurisdiction over the Kyoto 
Protocol, I know that oversight work is difficult work ... it is unglamourous work. But it is 
essential work. So I am grateful to you for holding this hearing.

In the case of the Kyoto Protocol it is particularly important that oversight hearings be 
held because the treaty would have a severe impact on the everyday lives of Americans ... people 
we all represent. As the Administration continues to withhold the Global Climate Treaty from 
Senate consideration, your leadership, Mr. Chairman, becomes even more important.
Committees in the House and Senate must work together to carefully investigate whether this 
Administration is working to begin implementing parts of a treaty that has not even been 
submitted ... and will not be submitted to the Senate for ratification.

In February, Undersecretary of State Stuart Eizenstat - who was the lead U.S. negotiator 
in Kyoto -- testified before the Senate Foreign Relations Committee. I pressed Secretary 
Eizenstat about any attempts to implement this treaty prior to Senate ratification. He replied:

“We have no intention through the back door or anything else, without Senate 
confirmation, of trying to impose or take any steps to impose what would be 
binding restrictions on our companies, on our industry, on our business, on our 
agriculture, on our commerce, or on our country until and unless the Senate of 

the United States says so.”

That certainly sounds clear. It sounds definitive. But I fear that there are others in the 
Administration who do not share Secretary Eizenstat’s clearly stated position. It took over two 
months for the Administration to answer 39 questions for the record that I asked to be answered 
within two weeks. Those answers just arrived yesterday. As expected, they did not fiilly answer 
most of the questions asked. The Administration only supplied answers this month to the Senate 
Energy Committee for a hearing they held last October.



The Administration’s interest in “implementation without ratification” is not mere 
speculation. Last October, the President stated that the United States, “must not wait” for the 
treaty before taking action. By all indications, the Administration is following these instructions.

• The Administration submitted a Budget proposal this year to dramatically increase 
spending on climate change initiatives. The Administration has asked for $6.3 billion 
over 5 years. In yesterday’s Financial Times, Joe Romm of the Department of Energy 
was quoted as admitting that $6.3 billion initiative is intended to help meet emissions 
reductions mandated in the Kyoto Protocol.

• A leaked HPA memorandum called for creation of a domestic “cap and trade” system to 
regulate carbon dioxide emissions even before the Kyoto Protocol was submitted to the 
Senate. This memorandum argued that the Environmental Protection Agency (EPA) has 
authority under the Clean Air act to directly regulate carbon dioxide emissions. The 
memo also called for even clearer regulatory authority through the Administration’s 
electricity deregulation proposal. I am convinced that the Administration did not attempt 
to include climate change programs in its electricity deregulation proposal only because 
they were caught by the first leak.

• EPA has initiated regulatory outreach programs with states and localities, to encourage 
them to take action on their own.

• Virtually every Department and Agency now has a climate change office and initiative ... 
which begins to implement the Kyoto Treaty. Even the Department of Agriculture has 
taken up this issue. On March 5, Deputy Secretary Rominger testified before the Senate 
Agriculture Committee that: “the USDA must escalate its level of activity in the area of 
global climate change. The Global Change Program Office will be responsible for 
coordinating the wide range of climate change activities across the Department, 
supporting the activities of the executive branch and working with the agriculture and 
rural communities to help them address the challenges of climate change and realize the 
opportunities that Kyoto will present" I wrote to USDA and asked exactly what they are 
doing to “realize the opportunities that Kyoto will present,” based on the fact that the 
Kyoto Protocol has not been ratified -- in fact, has not even been signed or submitted to 

the Senate.

Mr. Chairman, you know how serious this issue is. The Kyoto Protocol violates the 
explicit criteria set last July when the Senate passed 95-0 the Byrd-Hagel resolution. The Senate 
is on record opposing any treaty that does not include the 134 developing countries or seriously 
harms the U.S. economy. This treaty fails on both accounts.

First it fails to include any of the 134 developing countries -- countries like China, 
Mexico, and Korea. This means more than unequal treatment for the U.S. economy and lost jobs 
for Americans. It also ensures that the treaty would fail to meet its own objective to limit 
greenhouse gas emissions. Early in the next century, 60% of all manmade greenhouse gas will



come from developing countries. By 2015, China will become the largest greenhouse gas emitter 
in the world.

Second, the Kyoto Protocol would inflict devastating harm on the U.S. economy while 
leaving untouched many of our toughest global competitors, such as China, Korea, Mexico, 
Singapore and India. Mary Novak, senior vice president of Wharton Econometrics Forecasting 
Associates (WEFA) (who is one of your panelists today) stated recently before the Senate 
Agriculture Committee that the Administration’s economic “analysis” of the Kyoto agreement is 
terribly flawed. WEFA has predicted that the U.S. total cost of meeting obligations under the 
treaty would be $250 billion. This would be a loss of 3.2% of our gross national product. She 
stated that the treaty would eliminate about 2.5 million jobs. The annual expense per family 

would exceed $2,700.

And for what? Just yesterday the U.S. Energy Information Administration admitted that 
under the Kyoto Protocol global carbon emissions would jump 32 percent by 2010. This 
assumes that the United States and every other industrial nation met the draconian cuts in energy 
use called for in this U.N. Global Climate Treaty. Why should the U.S. Congress support a 
treaty that would accomplish nothing while devastating the U.S. economy? Even if one accepts 
the most extreme scientific claims of impending doom -- which I do not -- this treaty would be 
meaningless, as many of us have been saying, without the developing world.

And the science is still uncertain - at best it is contradictory. Three days ago, 15,000 
scientists released a petition urging rejection of the Kyoto Protocol. Nearly all of these 15,000 
scientists have technical training suitable for evaluating climate research data. They stated, 
“there is no convincing scientific evidence that human release of carbon dioxide, methane, or 
other greenhouse gases is causing or will cause catastrophic heating of the Earth’s atmosphere 
and disruption of the Earth’s climate.”

And just two weeks ago two respected weather scientists spoke at the National Hurricane 
Conference in Norfolk, Virginia. They were sharply critical of the global warming holocaust 
theory so popular in the Administration. William Gray, well-known for his work in hurricane 
prediction, stated “the changes in climate that the world is experiencing are natural.” Neil Frank, 
former director of the National Hurricane Center, stated that “climate change has nothing to do 
with carbon dioxide.” He also criticized the Administration’s climate computer models, saying 
“the atmosphere is too complex, and computers are too slow” to make long term climate 
forecasts. He added that he has not seen any data that should force the U.S. into quick decisions 

on carbon dioxide emissions.

After failure of the Administration’s “BTU tax” in 1993,1 can understand their possible 
interest in “backdoor” implementation of the Kyoto Protocol. But such an approach is dishonest. 
Thank you, Mr. Chairman and your House colleagues, for your efforts to ensure an open and 
honest debate on this issue, and for your leadership in protecting the hardworking Americans 
whose interests were abandoned by the Administration in Kyoto, Japan.

Thank you.



ozone action

April 23,1998

Testimony Before the Subcommittee on National Economic Growth, Natural Resources 
and Regulatory Affairs. Chairman David McIntosh,

Submitted by John Passacantando, Executive Director, Ozone Action

Greetings, Mr. Chairman, and members of this committee. I am grateful for the opportunity to 
share with you some thoughts on the international agreement forged in Kyoto, Japan last 
December on climate change. The question I have been invited to answer, “Is the climate 
agreement good for the United States,” is a most appropriate one.

First and foremost we must consider the overwhelming consensus that has emerged regarding the 
threat of global warming. The Intergovernmental Panel ori Climate Change (IPCC), comprised 
of more than 2,000 experts from around the world from govermnent agencies, academia and 
industry have determined that “the balance of evidence suggests a discernible human influence 
on global climate.” Thousands of scientists, including hundreds of Nobel Laureates, and 
merhbers of the National Academy of Sciences, have lent their names to statements urging the 
U S. to lead the world in averting climate change. In the peer-reviewed science journals, new 
research emerges weekly showing ever stronger evidence of human-induced climate change and 
the wide range of negative impacts to our environment arid the health of our children.

I will not belabor the list of negative impacts. 1 will merely say that if you accept the science, as
1 do, you must acknowledge that we are facing an awesome problem. As a race, we are creating 
a global problem by our excessive burning of fossil fuels that experts tell us will throw a wrench 
into our blessedly stable climate for centuries, if not millennia. Impacts include the spread of 
infectious diseases, a rising sea level, disrupted agriculture and increasingly severe weather.
More immediate are the direct, but externalized, costs from the burning of fossil fuels.
Expressed in terms of present day dollars, these direct costs of burning fossil fuels may comprise
2 to 5% of our Gross Domestic Product.

More disconcerting than the threat of global warming is the response U.S. leaders have had to 
this threat because is completely out of character to the American spirit. America is a land of 
optimism, of endless possibility. We have the smartest engineers in the world. In times of 
adversity,. Americans have always responded nobly with leadership and ingenuity.

When the astronauts of Apollo 13 thought they might not survive, NASA’s smartest rolled up 
their shirtsleeves and found a way to bring them home.

1636 Connecticut Avenue, NW • Washington, DC-20009-1043 • (202)265-6738 • Fax (202)986-6041
Q punted on tlXS recycled paper witti



As evil rolled throughout the world in the 1940s, U.S. leaders did not sit back and wait for 
developing nations to join the fight. We accepted the challenge, retooled our economy^ and led 
the Allies to victory, building the foundation for the greatest economy the world has ever seen.

Naysayers keep proselytizing that reducing our greenhouse gas emissions will harm Americans 
but historical evidence teaches us the opposite. For the last thirty years, America has passed and 
enforced the best health and environmental laws in the world. Every time the naysayers said we 
couldn’t have cleaner water, cleaner air, refrigeration without ozone depleting chemicals, 
gasoline without lead, they have been proven wrong. Instead, we have built our economy in 
harmony with a cleaner environment. We have an economy that is the envy of the world. 
Nevertheless, the American Petroleum Institute can pay for countless studies that say reducing 
our consumption of fossil fuels will make us less competitive with Mexico or China, but think 
about it. If such stories were true, given all our past environmental laws, we’d have people 
swimming south across the Rio Grande and stowing away on boats TO China.

I’ve had many interesting jobs in my career, but one of the most illuminating was as the director 
of marketing for Polyconomics, run by Jude Wanniski, the high priest of supply side economics. 
Now regardless of what you think about his theories, you must give him and the supply siders 
credit for one thing. When we had the high inflation and low growth of the 1970s and all the 
conventional economists resigned themselves to the belief that you had to choose one bad or the 
other, supply siders said that we could do better. They believed we could have an economic 
renaissance with strong growth and low inflation. Likewise, we can protect the environment, 
create jobs and improve our quality of life. It is not a zero sum game.

A funny thing happened on the road to the international climate change meeting in Kyoto, Japan 
this past December. Before the US could even start negotiations, the Byrd-Hagel Resolution on 
climate change was passed by the Senate 95-0. This resolution stated the US would not be a 
signatory to any climate agreement unless it “mandates new specific scheduled commitments to 
limit or reduce greenhouse gas emissions for developing country parties. . .” Interpretations of 
exactly what the resolution means vary as widely as the political spectrum. It is certain, however, 
that the Senate set a dangerous new precedent for environmental protection. For the first time,
US environmental protection must wait for action from countries like China and Mexico.

The developing world requirement goes against our very American notion of sovereignty. 
Consider the first global environmental threat that was addressed through an international 
agreement, ozone depletion. Negotiators for Presidents Reagan and Bush struck a series of 
agreements, beginning in 1987 that ultimately led to a ban on the production of most ozone 
depleting chemicals We did not wait for the developing nations. They eame on board later and 
are still laggards. In the meantime, a critical, perhaps planet threatening, amount of ozone 
depleting chemicals was never produced and US companies became leaders in the production of 
more profitable replacement chemicals. Claims about job loss and damage to our economy have 
vaporized, as usual.

Right now, the Senate seems to be held hostage to the whims of foreign leaders. Shall US 
leadership to reduce greenhouse gas emissions wait for President Ernesto Zedillo to clean the air



in Mexico City or Prime Minister Zhiang Zemin to make the Chinese less reliant on dirty coal 
for energy?

If we do, Americans lose the ability to set the living and environmental standards that have made 
us the envy of the world. More than 20 million people in the US with chronic respiratory 
problems live in areas with levels of smog likely to trigger their illnesses. Asthma is the leading 
serious chronic illness affecting our children, up 188% since 1980. An estimated 40,000 
premature deaths occur each year due to particulate soot pollution. Consider also the unnaturally 
fast rise of the oceans, projected to rise one to three feet during the next 100 years from global 
warming. Sea level rise accelerates the pace of beach erosion, which threatens the lifeblood of 
entire coastal communities. New York, California, Massachusetts, Texas, Florida, Maryland, 
Delaware, Virginia and every other coastal state already spend millions of dollars, supplemented 
with taxpayer dollars, pumping sand back on shore. Just to give us a day at the beach.

With the Senate’s resolution, our economy and job base also become major losers. Students 
graduating from college are not lining up to interview at Exxon and the local coal mine for their 
dream jobs. The coal and oil companies want us to believe they are the backbone of the 
economy, when in fact, entrepreneurship and innovation are the real drivers. Government does 
best when it sets high standards that stimulate innovation. Management expert Michael Porter 
from Harvard has argued that “managers must start to recognize environmental improvement as 
an economic and competitive opportunity,” rather than a cost. In fact, the countries that pass and 
enforce the strongest environmental laws develop the industries that lead in the exports of the 
regulated technologies. We witnessed the tiniest glimpse of such a useful prod to the US auto 
industry in early January.

Last fall, the auto and oil companies in the US were determined to keep any climate treaty from 
emerging in Kyoto. One single campaign spent $13 million to convince the American public 
that US emissions reductions without developing country participation will lead to our 
competitive and economic downfall. Exxon Chairman Lee Raymond became the poster child of 
hypocrisy, starting his day arguing against any climate treaty that lacked developing country 
participation at home, and finishing with a trip to China to threaten the Chinese not to sign on if 
they wanted foreign investment. The fossil fuel industry’s position stands in sharp contrast with 
the majority of Americans, 74% of whom said they support the global warming treaty according 
to a December 17, 1997 Harris poll.

A treaty was struck despite these heavy-handed efforts, but it was a weak agreement. Weak, as 
Abraham Lincoln once said, “as the soup made from the shadow of a crow that had died of 
starvation.” Weak, in that if all nations comply with the commitments made, we will still have 
severe, human-induced climate change. Nevertheless, the Kyoto Protocol still sent a signal. 
European carmakers recently proposed voluntarily increasing their emissions standards by 25%. 
GM’s Chairman and CEO John F. Smith overnight became a vocal promoter of Detroit’s 
forthcoming high-mileage vehicles. US automakers are starting to see that the future belongs to 
the Japanese and the Europeans unless they can recover lost time—time spent lobbying and 
advertising against change—time they couldn’t recover in the 1970s after fuel prices shot up and 
they only had gas guzzlers to offer the American public.



I believe it was Senator Byrd who commented that the Protocol is a work in progress. I agree, 
but perhaps for different reasons. It is a minimally acceptable first step that must be 
strengthened considerably. We must aim higher because there is no going back if we make 
mistakes. According to best scientific estimates, we actually need to reduce emissions by 50-70 
percent as soon as possible. We must not delay. To wait for developing countries is anti- 
American and counter-productive. We need to create strong enough incentives to make U.S. 
industry more energy efficient. If, in our weakness, our negotiators continue to push for 
loopholes in the Protocol, then, ironically, they will disadvantage the U.S. in the technology race 
of the future.

I believe the issue has been improperly framed as one of competitiveness between the 
industrialized world and the developing world - a static analysis showing that any emission 
reduction by the U.S. not mirrored by China, is a competitive advantage for China. Initial 
intransigence by developing nations is understandable because we have broken all our promises 
to them on this topic up until now. Nevertheless, they will ultimately choose the best 
technology, the most efficient paths they can afford. In fact, they have already taken many more 
steps than we have to maximize their efficiency. When Japan rebuilt after World War II, they 
built the most advanced steel mills in the world and, for a while, leapfrogged U.S. production 
facilities. Many developing nations are currently putting up cellular phone towers and skipping 
the copper wire stage altogether. Before long, the developing nations will be doing the same 
with energy technology. They will find that it is cheaper to bypass the more wasteful stage of 
energy use that current industrialized nations are just realizing they need to graduate from. The 
day is not long in the future when our mothballed coal-fired power plants are symbols of another 
era, like horses and telegrams are today.

So, if the Kyoto Protocol is constructed with strong enough incentives, if it encourages faster 
U.S. innovation of energy efficient technology and renewable energy sources, then with one 
exception, it will be a boon for the U.S. The one exception is the proud guild of coal miners. 
Approximately 25,000 people in this country are involved in extracting coal from the ground, our 
most polluting energy source by far. Moving away from this energy source will benefit the 
health of our country in myriad ways, but the miners, who have kept our lights burning, our heat 
on and our air conditioners running all these years must be compensated in this new era. They 
deserve a Just transition and full American support to move away from this technology. There is 
currently $1.5 billion in the Surface Mine Reclamation Fund which, if released faster than it is 
currently, would be a smart step towards transition.

Now more than ever, we need leadership from our elected officials. It will be hard work, but 
when has that ever stopped American citizens? Waiting any longer to take action will be a grave 
mistake, an irreversible decision to accept the adverse consequences of climate disruption.


