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In a time of great economic uncertainty, this � fth issue of the 
Economic Forecasting Review (EFR) provides insights and analysis 
into future trends for the U.S economy.  

This issue of the EFR is divided into three sections.  �In the News� 
section provides a collection of abbreviated news clippings that 
were published during the past month.  Also included in this 
section is a collage of news clippings that illustrates the timing 
for the U.S. � nancial crisis.  The �Economic Trends and Forecasts� 
section includes a discussion on the U.S. economy and provides 
a 5-year construction cost escalation forecast.  The � nal section 
titled �Articles� includes 1) an article by Scudder Smith titled 
Changing Tides in Container Trade: 2008 Third Quarter Update.  
In this his fourth article, Mr. Smith focuses on two signi� cant 
shifts in US container trade � � rst, recent slowdowns in overall 
US volumes and, second, signi� cant shifts in US coastal shares; 2) 
an article by Matthew Bieschke and Brad Ship titled Technical 
Advisory Due Diligence in the Roadway Sector, in which they 
highlight PB�s approach to roadway sector due diligence work; 3) 
an article by Richard Benedict, Natalie Buckmaster, Dominic 
Cook, and Holly Krambeck titled PB�s Global Contributions 
and Capabilities in Carbon Capture and Storage Technologies, in 
which they discuss PB�s capabilities for assessing Carbon Capture 
and Storing technologies; and 4) an article by Holly Krambeck 
titled U.S. Emissions Trading Schemes and Surface Transportation, 
in which she provides an overview of how emissions trading 
schemes work and emerging the role of emissions from surface 
transport. 

In upcoming issues, we will continue to provide analysis (and 
forecasts) of the current and future economic landscape; and 
cover pressing topics with the rigor and e�  cacy you�ve come to 
expect from this publication.
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SeptemberSeptember 

Sept. 15
(Associated Press)

Bank of America to Buy Merrill Lynch
Bank of America on Monday began adding another slice to its 
growing � nancial services empire, buying Merrill Lynch in a 
$50 billion deal that would create a bank o� ering everything 
from � xed-income trading to credit card lending. Bank of 
America Corp. said it would acquire Merrill Lynch in an all-stock 
transaction worth about $50 billion.

Sept. 17
(Bloomberg)

Fed Takes Control of AIG with $85 Billion 
Bailout
The U.S. government took control of American International 
Group Inc. in an $85 billion bailout to prevent the bankruptcy 
of the nation•s biggest insurer and the worst � nancial collapse 
in history.

Sept. 17
(Bloomberg)

Barclays Buys Lehman U.S. Units for $1.75 
Billion
Barclays Plc, the U.K.•s third- biggest bank, will acquire the 
North American investment-banking business of bankrupt 
Lehman Brothers Holdings Inc. for $1.75 billion, three days after 
abandoning plans to buy the entire � rm.

Sept. 19
(U.S. Securities and Exchange Commission)

Short Selling Halt
The Securities and Exchange Commission, acting in concert 
with the U.K. Financial Services Authority, took temporary 
emergency action to prohibit short selling in � nancial 
companies to protect the integrity and quality of the securities 
market and strengthen investor con� dence. The U.K. FSA took 
similar action 

Sept. 22
(New York Times)

Shift for Goldman and Morgan Marks the 
End of an Era
Goldman Sachs and Morgan Stanley, the last big independent 
investment banks on Wall Street, will transform themselves into 
bank holding companies subject to far greater regulation, the 
Federal Reserve said, a move that fundamentally reshapes an 
era of high � nance that de� ned the modern Gilded Age.

The � rms requested the change themselves. It was a blunt 
acknowledgment that their model of � nance and investing 
had become too risky and that they needed the cushion of 
bank deposits that had kept big commercial banks like Bank of 
America and JPMorgan Chase relatively safe amid the recent 
turmoil. 

In the News....In the News....
Timeline of the 2008 Financial CrisisTimeline of the 2008 Financial Crisis
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OctoberOctober
Oct. 4
(New York Times)

Bailout Plan Wins Approval; Democrats 
Vow Tighter Rules
After the House reversed course and gave � nal approval to 
the $700 billion economic bailout package, President Bush 
quickly signed it into law on Friday, authorizing the Treasury 
to undertake what could become the most expensive 
government intervention in history.

Oct. 7
(Associated Press)

Fed to Buy Massive Amounts of Short-
Term Debt
The Fed said it was creating a new entity to buy three-month 
unsecured and asset backed commercial paper directly from 
eligible companies. It hopes to have the program up and 
running soon. Fed o�  cials said they•d buy as much of the debt 
as necessary to get the market functioning again. They refused 
to say how much that might be, but they noted that around 
$1.3 trillion worth of commercial paper would qualify.

Oct. 7
(Associated Press)

U.S. Moves Toward Stimulus as Bernanke, 
Bush Shift 
Lawmakers and o�  cials moved toward forging a second � scal 
stimulus bill after Federal Reserve Chairman Ben S. Bernanke 
endorsed the idea and the Bush administration dropped 
its opposition. Bernanke warned legislators yesterday the 
credit crunch is •hitting home,•• with Americans unable to get 
auto loans and companies denied cash, and recommended 
measures to help borrowers. 

Oct. 21
(Bloomberg)

Fed, Central Banks Cut Rates to Aid World 
Economy
The Federal Reserve and six other major central banks from 
around the world slashed interest rates Wednesday in an 
attempt to prevent a mushrooming � nancial crisis from 
becoming a global economic meltdown.
The Fed reduced its key rate from 2 percent to 1.5 percent. In 
Europe, which also has been hard hit by the � nancial crisis, the 
Bank of England cut its rate by half a point to 4.5 percent and 
the European Central Bank sliced its rate by half a point to 3.75 
percent.
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Cities Debate Privatizing
Public Infrastructure
August 27, 2008 (The New York Times)

Reeling from more exotic investments that imploded 
during the credit crisis, Kohlberg Kravis Roberts, the 
Carlyle Group, Goldman Sachs, Morgan Stanley and 
Credit Suisse are among the investors who have amassed 
an estimated $250 billion war chest to � nance a tidal 
wave of infrastructure projects. Their strategy is gaining 
steam in the United States as federal, state and local 
governments previously wary of private funds struggle 
under mounting de� cits. The American Society of Civil 
Engineers estimates that the United States needs to 
invest at least $1.6 trillion over the next � ve years to 
maintain and expand its   infrastructure. The prospect 
of steady returns has drawn high-� ying investors to the 
table. 

Highway Trust Fund
Almost Out of Money
September 5, 2008 (The Associated Press)

The trust fund „ a federal account used to help pay for 
highway and bridge projects „ will run about $8.3 billion 
short by the end of September. The shortfall will mean 
short delays „ and in some cases a temporary reduction 
„ in payments to states for infrastructure projects. [Mary] 
Peters blamed the funding shortage on the high price of 
gasoline, which has prompted Americans to drive less. 
This means less fuel has been purchased, and less money 
in gasoline taxes collected for the trust fund. Americans 
drove 50 billion fewer miles between November and 
June 2008 than during the same period a year earlier. 
The funding shortfall will not have an immediate impact 
on the trust fund•s Mass Transit Account, which helps 
pay for rail, bus and other public transportation projects.

Lower Fuel Prices
Bring No Liner Relief
September 17, 2008 (American Shipper NewsWire)

Falling oil prices haven•t stemmed the negative sentiment 
surrounding the container-shipping sector.  High capacity 
growth this year -- some 1 million TEUs added in the 
� rst eight months -- has � nally caught up with demand 
growth, dented by spending cutbacks by U.S. and 
European consumers. JPMorgan said container demand 
growth is possibly the worst since 1996 and as such 
has lowered its growth forecast for 2008 to 7.9 percent, 
down from the previous expectation of 10.2 percent. 
For 2009, the analyst now expects growth of 7.6 percent 
instead of 10.4 percent. Ultimately, container shipping•s 
fortunes will be dictated by consumer con� dence.

World Trade is Marginally Lower
so Far by Financial Crisis
September 28, 2008 (Reuters) 

Trade � ows are likely to slow this year as consumers 
worried about the � nancial crisis cut back spending 
and a cyclical downturn bites into exports and imports, 
economists said. But the crisis itself has so far had only a 
moderate impact on trade. Exports and imports have been 
slowing markedly since the second quarter after growing 
strongly in the � rst. Trade would of course be vulnerable 
to a prolonged seizing-up of the banking system as 
commerce is � nanced by credit. But the slowdown in 
trade re� ects a cyclical economic downturn rather than 
the immediate impact of the � nancial crisis, economists 
said. U.S. exports are on a roll, up 18.3 percent so far this 
year despite a trade de� cit fueled by record oil prices.

In the News.....In the News.....
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Consumer Spending Weakens
as Stimulus Fades
September 30, 2008 (The Associated Press)

Consumer spending in August turned in the weakest 
performance in six months, underscoring the threat the 
economy faces as the government•s stimulus program 
fades into the past. Consumer spending was unchanged 
in August, even worse than the small 0.2 percent gain 
economists had expected.  The overall economy grew at 
an annual rate of 2.8 percent in the April-June quarter, 
bolstered by the stimulus payments. But economists 
noted that consumer spending, which accounts for two-
thirds of total economic activity, has slowed markedly in 
the current July-September quarter. 

Trade Finance Booms
amid Global Crisis
October 9, 2008 (Reuters)

Business is booming in the trade � nance market as 
exporters and importers return to a tried and tested 
form of credit amid the chaos of the � nancial crisis, 
bankers in the sector say. Demand for trade � nance is 
so strong that some houses say they are turning away 
business for lack of capacity. But if volumes are up, so is 
the price, with deals currently o� ered at 300 basis points 
over interbank re� nancing rates, three times or more the 
going rate a year ago. And that is now making it hard 
for developing countries to � nance their exports, with 
Brazil sounding the alarm.Some bankers also fear the 
high prices could eventually see new business dry up.

U.S. Exports,
Trade De� cit Decline
October 13th, 2008 (American Shipper Newswire)

U.S. exports, one of the few bright spots in the economy 
the past 18 months, are beginning to wane in the face of 
growing economic troubles overseas and a strengthening 
dollar. Exports in August were $3.4 billion less than in July, 
the Commerce Department announced. Weak consumer 
demand in the United States resulted in a $5.5 billion 

decline in imports too, narrowing the trade de� cit to $59.1 
billion from $61.3 billion. Total August exports were $164.7 
billion and imports were $223.9 billion. The de� cit in goods 
decreased $3.2 billion to $70.9 billion. Exports of goods 
decreased $3.2 billion to $117.6 billion and imports of 
goods decreased $6.4 billion to $188.5 billion. Compared to 
August 2007, the goods and services de� cit increased $3.8 
billion as exports grew 15.9 percent, or $22.6 billion, and 
imports went up 13.4 percent, or $26.4 billion. U.S. exports 
are expected to weaken further as Asian and European 
economies lose steam in the wake of the global � nancial 
crisis and a tight supply of dollars drives up the value of 
the U.S. currency, negating what had been a competitive 
advantage for U.S. manufacturers. 

President Signs Legislation to 
Improve Nation�s Rail System
October 16, 2008 (Transportation and Infrastructure House 
Subcommittee) 

Legislation to improve the nation•s intercity passenger 
rail system and the safety of our railroads was signed into 
law by President Bush. The Passenger Rail Investment and 
Improvement Act of 2008 and the Rail Safety Improvement 
Act of 2008 will increase funding for Amtrak over the 
next � ve years, require new safety controls on trains to 
help reduce crashes, allow states to regulate solid waste 
processing facilities along rail lines, and allocate funding for 
improvements to Washington, D.C.•s Metro transit system.

De� cit Rises, and Consensus
is to Let it Grow
October 20, 2008 (New York Times)

The federal government•s rapidly mounting expenses 
are overwhelming the federal budget and increasing an 
already swollen de� cit. The bank bailout, in the latest big 
outlay, could cost $250 billion in just the next few weeks, 
and a newly proposed stimulus package would have $150 
billion or more � owing from Washington before the next 
president takes o�  ce in January. Adding to the damage 
is that tax revenues fall as the economy weakens; this is 
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likely just as the government needs hundreds of billions of 
dollars to repair the � nancial system. In addition, outlays 
for Medicare and Social Security are expected to balloon 
as the � rst baby boomers reach full retirement age in the 
next three years.

China�s Economy Grows 9%,
Slowest Pace in Five Years 
October 20, 2008 (Bloomberg) 

China•s economy, the biggest contributor to global growth, 
expanded at the slowest pace in � ve years as the � nancial 
crisis cut demand for exports. Gross domestic product 
rose 9 percent in the third quarter from a year earlier, the 
statistics bureau said in Beijing. That was less than any of 
the 12 estimates in a Bloomberg News survey and the 10.1 
percent gain in the previous three months. The � fth quarter 
of slowing growth may exacerbate declines this year in iron 
ore, copper and oil prices and undermine demand for exports 
within Asia, where economies are already contracting. The 
cabinet announced increased infrastructure spending 
and tax cuts for exporters and the central bank may be 
poised to cut interest rates for the third time this year.

Diesel Fuel Prices
Continue to Fall
Transport Topics (October 20, 2008)

Diesel•s national average pump price fell for the 13th 
time in the last 14 weeks, declining 17.7 cents to $3.482 
a gallon. The downturn left trucking•s main fuel just 38.8 
cents higher than the same week last year, and $1.282 
below the $4.764 record set on July 14. Diesel•s 21.6-cent 
drop last week was the biggest decline since the 28.1-cent 
downturn following hurricanes Katrina and Rita in 2005. 

Leading Economic Indicators
Improve in September
October 20, 2008 (Transport Topics)

An index of leading economic indicators improved in 
September, the New York-based Conference Board said. 
The 0.3% increase followed a 0.9% decline in August, the 
group said. The improvement was in contrast to economists• 
forecasts of a 0.1% decline, Bloomberg reported. The LEI is 
closely watched by trucking companies because it forecasts 
business activity for the next three to six months.

Alternative Energy
Suddenly Faces Headwinds
October 21, 2008 (New York Times)

Alternative energies like wind and solar are facing big new 
challenges because of the credit freeze and the plunge 
in oil and natural gas prices. Shares of alternative energy 
companies have fallen even more sharply than the rest of 
the stock market in recent months. The struggles of � nancial 
institutions are raising fears that investment capital for big 
renewable energy projects is likely to get tighter. Advocates 
are concerned that if the prices for oil and gas keep falling, 
the incentive for utilities and consumers to buy expensive 
renewable energy will shrink. 
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2. Economic Trends & Forecasts2. Economic Trends & Forecasts
In this sectionƒ..

Construction Cost Escalation   ƒƒ    8
US Economic Outlook    ƒƒ 12
US In� ation       ƒƒ 13

Note: The forecasts in this section are provided solely as a guide. Parsons 
Brinckerho�  is not responsible for future variations between the forecasts and 
actual observed values.
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Exhibit 2:  Relationship between individual construction 
industry PPI•s and CPI (1992-2008) 1

Since 1992, there have been major spikes in steel and 
cement prices.  Construction machinery and equipment 
shows these high deviations as well, though to lesser 
magnitude.  In addition to the CCI factors shown, the price 
of oil has reached recent record prices, driving up the cost 
of asphalt and the construction index as a whole.  These 
commodities (steel, cement, and oil) are likely a major 
contributor to the increased variance between CCI and CPI 
observed after 2002.  As a result, the need for forecasting 
the prices of these individual commodities is emphasized, 
as there is no longer a •simpleŽ approach for forecasting 
construction in� ation. 

Construction Cost Escalation Outlook
Historically recessionary times lead to increased 
infrastructure spending.  During a downturn, the federal 
government has sought to bolster aggregate demand 
by public works spending, stimulating economic growth.  
Exhibit 3 illustrates this concept, with recessionary periods 
highlighted in yellow, showing a negative correlation 
between change in GDP (indicative of a recession) and 
CCI.  Of course, this behavior is highly driven by policy 
and politics, and there is no necessity that in the future 
this pattern would hold, especially as overall economic 
and � scal conditions may make counter cyclical spending 
di�  cult.

1. Bureau of Labor Statistics (October, 2008).

Until approximately 2002, the Consumer Price Index (CPI) 
was a good and widely used proxy for construction cost 
escalation.  As such, there was little need for independent 
construction cost escalation forecasting.  Since 2002, the 
variance between construction cost escalation and general 
CPI in� ation (as illustrated in Exhibit 1), has signi� cantly 
increased.  In December 2005, right after Hurricanes 
Katrina, Rita, and Wilma the variance between the two 
indexes rose to 13 index points.  Currently (i.e. September 
2008), we are observing another spike in the variance, a 
di� erence of approximately 16 index points.  The run 
up in fuel costs (which have since come down) is partly 
responsible for the recent spike in construction costs.  

Exhibit 1:  Consumer Price Index (CPI), Construction Cost 
Index (CCI), and variance between the two from 1993-
2008

Due to this increased variance, Federal, State, and Local 
agencies, as well as private investors, have recognized 
the importance of obtaining construction cost escalation 
forecasts that are independent of general in� ation (i.e., 
CPI).

Exhibit 2 shows the annual growth in the main components 
of ENR•s Construction Cost Index (steel, labor, machinery 
and equipment, and cement) compared to the annual 
growth in in� ation over the past � fteen years.   The indices 
shown are Producer Price Indices, compiled by the U.S. 
Bureau of Labor Statistics.
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Exhibit 3:  Correlation between GDP and CCI from
1940-2006

Energy
Energy costs a� ect construction escalation in a number 
of ways.  On top of the industry•s direct consumption, 
higher energy prices cascade throughout the economy as 
a whole, exerting an upward price pressure on everything 
from labor to transportation.  The construction industry is 
particularly sensitive to energy prices as a signi� cant share 
of highway construction cost is related to transporting 
construction materials and operation of heavy equipment 
during construction.  In addition, the production of many 
critical materials, such as cement and asphalt, is very 
energy-intensive.

Exhibit 4:  Quarterly change in re� ned petroleum prices, 
past eight quarters

The drivers behind the overall price increase have been 
primarily supply, demand and market speculation.  On 
the supply side, declining production from aging � elds 
and limited re� ning capacity have a� ected the market•s 

ability to keep up with growing demand.2   At the same 
time, continued growth in Asian economies, such as 
India and China, have kept demand on the rise.  Looking 
forward, as the construction industry begins to feel the 
global recession, demand should slacken, stabilizing the 
price of fuel in the near-term.  This behavior is re� ected 
in the Energy Information Administration•s forecast in the 
average price of Re� ned Petroleum Products, which the 
agency predicts will decrease from 2009 through 2016.  
This decrease in prices comes after a massive spike in the 
2008 and will bring prices back down to 2005 levels by 
2013.

Construction Labor
After experiencing a steady 2-5% real increase over the 
past ten years 3, the increase in labor wages has dropped 
over recent quarters, reaching an almost 0% increase in 
the � rst quarter of 2008 (Exhibit 5)

Exhibit 5: Quarterly change in construction wages, past 
eight quarters

This continued increase in average wages stands in contrast 
to the loss of 473,000 construction jobs nationwide over 
the past year, and the general downturn in the market.4   
While these results are somewhat inconsistent, they may 
be explained in part by the •stickinessŽ in wages relative 
to market forces as union contracts delay the response 
of wages to underlying market dynamics.  However with 
the drastic drop in residential construction, employment 
in the sector will inevitably su� er, driving unemployment

2. Engineering News Record. June 2008. “Inß ation Making Big Push in 2008.” Cost Report 
2Q.
3. Global Insight. September 2008. “Sum of States, Average Annual Wage, Construction and 
Mining”.
4. Engineering News Record. October 2008. “Crisis Changes Demand Side of Costs.” Cost 
Report 3Q.
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market prices catch up with the recessionary climate.  As 
ENR recently reported, this downturn in demand will lead 
to a reduction in the amount of steel manufactured, as 
producers try to prevent a drastic drop in prices and some 
consolidation of capacity occurs.  BLS forecasts (obtained 
through Moody•s) show steel prices leveling o�  in 2009.  
However, due to increase national demand steel prices 
are expected to moderately increase starting in 2010.  

Cement/Concrete
Cement and concrete prices are tied closely to the overall 
construction market, as they are used throughout the 
industry.  Cement and concrete prices are forecasted 
to show a very slight increase in 2009 and a moderately 
higher increase thereafter.

Equipment
The US is a net exporter of construction machinery and 
equipment.  Equipment costs have remained relatively 
stable over the past two years, as global demand has 
remained high.  Two factors that are expected to a� ect 
the cost of equipment in the near-future are the decrease 
in global demand and the impacts of what will ultimately 
be higher interest rates for borrowers in the wake of the 
� nancial crisis.  These interest rates will have a particular 
impact on the equipment index, as borrowing from banks 
become more di�  cult in the recessionary climate.  

Localized E� ect 
Construction cost in� ation is heavily in� uenced by local 
factors and it is not uncommon for prices to grow at a rate 
that is 2% to 5% higher or lower than national forecasts. 
Major drivers for local di� erences include local labor 
(union vs. non-union), transportation costs (especially for 
concrete, cement and aggregates), localized competition 
for factor inputs by similar projects and the local contractor 
bidding environment.

numbers up and wages down.  BLS historic analysis and 
forecasts (obtained through Moody•s) show a gradual 
drop in construction employment beginning in the third 
quarter of 2006 through the end of 2009, after which time 
it begins to once again steadily increase.  This increase in 
wages is projected to coincide with increased demand 
in construction activity in 2009 induced by increased 
construction spending by local, state, and Federal 
governments• to stimulate economic and job growth.

Asphalt
Made from the residue of crude oil distillation, asphalt 
prices are related to the price of petroleum.5   While re� ned 
petroleum prices have experienced dramatic dips and 
peaks over the past eight quarters, asphalt prices have 
been erratic and excessively high as well, culminating in 
a 60% quarterly PPI increase in the third quarter of 2008.   
A sampling of local asphalt and cement prices re� ect this 
national trend, with prices peaking in the third quarter 
of 2008.6  PB•s forecast for the future growth in asphalt 
prices re� ects the EIA•s forecasts for future petroleum 
prices.  While re� ned petroleum prices are expected to 
continue their steep late 2008 fall into 2009, the price of 
asphalt will not likely respond in kind immediately, as 
there are independent drivers, such as demand and local 
competition.  Similar to the relationship between crude 
oil prices and the pump price for gasoline, asphalt may 
also experience a lag time in response to the drop in oil 
prices.  While petroleum prices may decrease and stabilize, 
PB expects asphalt prices to spike up in 2010.  This 
projected increase is largely due to increased demand, 
due to increased government spending to accelerate 
infrastructure projects already in the pipeline. 

Steel
After a steep run up in 2006 and market correction 
thereafter, the cost of steel has again surged recently, with 
BLS projecting a year on year increase of 14% in 2008.  
Though steel has not yet felt the e� ects of the economy•s 
downturn, near-term forecasts show a decrease in the 
commodity•s price as global demand weakens and the 

5. Associated Construction Publications. October 2008. “What’s Driving Up Asphalt 
Prices.” http://www.acppubs.com/index.asp?layout=article&articleid=CA6597209&artic
le_preÞ x=CA&article_id=6597209
6. Bureau of Labor Statistics. Accessed October 2008. “PPI Commodity Data: Fuels and 
related products and power, Asphalt. Not seasonally adjusted.” http://data.bls.gov/cgi-bin/dsrv
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As a result, in the short term (in the next year or so) 
overall demand for construction is going to be more 
severely diminished than other sectors.  Contractors will 
be competing hard for what work remains in the sector, 
bidding down construction prices.  However, as the credit 
markets recover and as the Federal government invests in 
public infrastructure to stimulate the economy (as was the 
case in past recessions) construction costs will begin to 
revert upward again. 

Any increase in public spending will likely be tempered in 
the very short term (approximately one year) by the major 
public spending on bailouts of � nancial institutions and 
other companies.  In summary, while we can expect to see 
major decreases in commodity and equipment prices over 
the next year, we can expect growth starting 4th quarter 
2009 as public works begin to once again pick up.  

PB�s Work in Construction Cost Escalation 
Forecasting

Over the past 5 years, PB has worked with several State 
and Local agencies in forecasting project speci� c and/or 
program-wide construction cost escalation.  

Our clients to-date have included 

€ Louisiana DOT 

€ New Jersey Transit

€ Florida DOT

€ City and County of Honolulu

€ Ohio DOT

For further information about construction cost escalation 
forecasting, please contact Dr. Kumudu Gunasekera at 
gunasekera@pbworld.com or via telephone +1 202-661 
5330.

Summary Construction Cost Escalation 
Outlook
Construction costs over the past eight quarters have been 
marked by volatility and all-time high commodity prices.  
Driven by high global demand and price speculation, 
crude oil and steel prices drastically increased in the second 
quarter of 2008, reaching some of the highest prices to date.
The major market factors a� ecting non-residential 
construction, and their expected future trends were 
summarized in the preceding sections.  Based on that 
analysis, Exhibit 6 illustrates PB•s short and mid range 
highway construction cost escalation outlook.  It•s 
important to note that this is a composite national level 
forecast; and as such users should make appropriate 
adjustments (based on speci� c project characteristics and 
local market conditions) when applying this forecast to 
individual highway infrastructure projects.        

Exhibit 6: Composite National Construction Cost 
Escalation Forecast 

Due to the nature of the current economic downturn, 
the housing construction market has been particularly 
hard hit.  Adding the e� ects of a recessionary climate to 
those of a depressed housing market will likely cause the 
industry•s woes to extend beyond the worst phases of a 
general recession.  Overbuilding in the housing sector has 
been symptomatic of … and has also been a cause of -- the 
speculative credit bubble that has triggered the � nancial 
crisis.  
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According to advance estimates released by the Bureau 
of Economic Analysis, U.S. real gross domestic product 
decreased at an annual rate of 0.3 percent in the third 
quarter of 2008, (that is, from the second quarter to the 
third quarter).  In the second quarter, real GDP increased 
2.8 percent.

The decrease in real GDP in the third quarter primarily 
re� ected negative contributions from personal 
consumption expenditures (PCE), residential � xed 
investment, and equipment and software that were 
largely o� set by positive contributions from federal 
government spending, exports, private inventory 
investment, nonresidential structures, and state and local 
government spending.  Imports, which are a subtraction 
in the calculation of GDP, decreased.

Forecast

€ The current economic crisis may be longer and
 deeper than any since 1980-82, and is revealing
 itself to be of  global scope.  US recessions 
 con� ned to US economy average less than a year, 
 but global recessions have been longer and
 deeper.  The 1980-82 recession lasted
 11-quarters (from 1980 Q2 to 1982 Q4). 

€ Many economists expect the current economic
 downturn to last until 2009 Q4, with recovery
 expected in 2010 Q1.  Incidentally, in terms of 
 length this would equal the 1980-82 recession 
 (i.e. the current economic downturn to last 
 approximately 11-quarters assuming a begin date 
 of 2007 Q4.  The growth spike in 2008 Q2 is 
 considered as an aberration, largely induced by 
 the tax  rebates and increased exports due to 
 favorable exchange rates).  In the short term, 
 2008 Q4 through 2009 Q4 the economy is 
 expected to have negative or marginally positive 
 growth.  

€ While there is some consensus as to the length of 
 the current economic downturn, there is less  
 agreement on the depth of the current economic 
 downturn.
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The Consumer Price Index (CPI) is a measure of the 
average change in prices over time for goods and services 
purchased by households.  According to the Bureau of 
Labor Statistics, the seasonally adjusted CPI for All Urban 
Consumers (CPI-U) was unchanged in September.  The 
September level of 218.783 (1982-84=100) was 4.9 percent 
higher than in September 2007.

 

While previous fears of stag� ation (i.e. high in� ation 
combined with economic contraction) were based on 
signi� cant increases in CPI from January through July 
2008, the August 2008 CPI showed a decline of 0.1% and 
September 2008 CPI was unchanged.  These recent CPI 
numbers have somewhat eased these fears.  The rising 
debt burden may however have a signi� cant in� ationary 
e� ect on the economy.   
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This article focuses on two signi� cant shifts in US 
container trade trends … � rst, recent slowdowns in overall 
US container volumes and, second, signi� cant shifts in US 
coastal shares.

US Container Volumes
The March 2008 EFR included three key conclusions 
concerning US container trade:

€ Old rules of thumb about trade growth related to 
 real economic growth are no longer valid

€ US long term container trade growth rates are 
 likely to be lower than those of the last decade

€ Growth in US container trade will be more closely 
 linked to economic cycles

Final 2007 data and year-to-date 2008 information strongly 
con� rm these conclusions. Total container volumes grew 
an average of 7.0% from 1997 through 2006, or more than 
double the 3.1% growth in real GDP. But 2007 total US 
container volume grew just 1.3% compared with real US 
GDP growth of 2.0%, reversing the historic relationship. 

Chart 1  Container Trade Growth Exceeded Real US GDP 
Increases from 1997 to 2006, but the Reverse is True in 
2007-2008

For 2008 the initial evidence is even more striking. In its July 
outlook, the IMF projects annual growth of 1.3% in 2008. 
From year-to-date trade data, it now seems certain that US 
container trade will not only be less than GDP growth, but 
will decline for the � rst time since the American Association 
of Port Authorities (AAPA) has kept records. 

The old rule-of-thumb that container trade grows at a 
multiple of GDP is thus invalid for the second year in a row, 
e� ectively eliminating it from the rule book. In addition, 
container trade appears to be more closely linked to 
economic cycles than in the past. A decline in container 
volume compared to positive GDP growth would suggest 
not only a closer link to economic cycles but, at least 
for 2008, that container trade is more cyclical than the 
economy as a whole.

Why is Container Trade Declining while 
Real GDP has been Growing?
Factors contributing to declines in container trade compared 
to GDP growth include changing Personal Consumption 
patterns relative to GDP, a slowing of increases in US import 
propensity, and the slowdown in US housing-related activity.

Personal Consumption Expenditures

As noted in the last EFR issue (Vol. 2, Issue 2), Personal 
Consumption Expenditures (PCE) are a key driver of US 
imports, as imports are heavily concentrated in � nal 
consumption goods such as furniture, apparel and toys. 
Therefore Personal Consumption Expenditures may be 
a better indicator of import demand than total GDP. As 
noted in the March EFR, the PCE share of total US GDP rose 
rapidly from the 67% level in the late 1990•s to 71% in 2002. 
This share continued to rise from 2002 to 2007, peaking 
at 72.2% in the � rst quarter of 2007, as shown in Chart 2. 

The PCE share of GDP has dropped from the 2007 peak 
to 71.1% in the second quarter of 2008. Just as imports 
may have been boosted by PCE increases, imports 
may now be subject to an equivalent decline. The 
question for the future is how far this share may decline, 
leading to a further drop in consumer-related imports.

Changing Tides in Container Trade:2008 Mid-Year
Third Quarter Update
By Scudder Smith
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Chart 2 US Personal Consumption Expenditures as a Share 
of Real GDP Peaked in the First Quarter of 2007

US Import Propensity

For many product groups, such as apparel, toys and 
consumer electronics, the share of US consumption 
represented by imports has grown for many years, so 
much so that it is now di�  cult to � nd such products 
made in the US. This increasing import propensity 
has been a major contributor to historic growth in 
container trade being higher than US economic growth.  

An example of this trend is shown in Chart 3, which 
displays Personal Consumption Expenditures for apparel 
(left scale) and imports of apparel. Two key points can 
be seen in this chart. First, imports increased rapidly 
relative to consumption from 1992 to 2000, but very little 
thereafter. This indicates that for apparel, increases in 
import propensity have run out of steam, and future trade 
growth is unlikely from this e� ect.

The second point is that during the recession year of 
2001 and into 2002, nominal apparel imports decreased 
slightly while apparel consumption continued to increase 
in nominal terms. One possible explanation for this 
anomaly is that import propensities decrease during 
economic slowdowns due to increased purchasing from 
domestic sources or other factors, such as drawing down 
inventories. If this is the case, then imports of products 
could be expected to decline during the current economic 
slowdown. 

Close inspection of Chart 3 shows that imports of apparel 
have increased more slowly in 2007 than growth in 
consumption. In 2008 this drop in imports relative to 
consumption has continued. For the � rst half of 2008, 
nominal apparel consumption has increased 1.3% from 
the � rst half of 2007 while import value has dropped 4.1% 
over comparable periods.

Chart 3 US Apparel Consumption and Imports
(billions of nominal dollars)   
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The US Housing Slowdown

The current cyclical decline in US housing-related activity 
is a principal contributor to the slowdown in US container 
trade relative to total GDP growth. While aggregate GDP 
growth has continued to be positive, the residential 
investment component of GDP has been declining, even 
in nominal terms, as shown in Chart 4. Because many 
imports, such as furniture and construction materials, 
are directly related to housing activity and not aggregate 
GDP growth, the housing…related decline is leading to 
corresponding decreases in imports of these products.

This relationship can be seen in Chart 4 which compares 
total residential investment (left scale) with total imports 
of wood products, which are used heavily in construction. 
Total containerized wood imports decreased to $7.1 
billion in 2007 from $7.7 billion in 2006, a decline of 7.2% 
in nominal dollars. In the � rst half of 2008, total imports 
of wood products have dropped an additional 22% from 
the � rst half of 2007, re� ecting a parallel drop in residential 
investment to an annual rate of $503 billion in the second 
quarter of 2008 from $630 billion in 2007.

Chart 4 Total Growth in Value of Imported Wood Products 
Closely Mirrors Changes in Residential Investment 
(billions of nominal dollars)

Note: the chart shows total import value. The pattern is similar for 
container imports which make up less than one half of total value 
because a large portion of wood products are imported from Canada 
and Mexico by rail and truck.

 In addition to signi� cant changes in growth of US container 
volumes, where this trade is occurring is also seeing rapid 
change.

Coastal Shifts

We generally think of West Coast ports as dominating 
US container trade. However, rapid growth in West Coast 
shares occurred over a short time period, has leveled o�  in 
recent years, and for the past two years has been declining. 
In 2007 and 2008, in addition to losing share, West Coast 
container volumes have been declining.

In the mid to late 1990s, US East and West Coast shares 
of total US container trade were relatively balanced. Over 
a very brief time span, the four years from 2000 to 2003, 
US West Coast shares of total trade exploded, growing 
from 50% in 1999 to 55% in 2003. This was also a period of 
rapid trade growth, even though it included the recession 
of 2001. Rapid US trade growth combined with increasing 
West Coast shares resulted in a 9.3% average annual 
growth in US West Coast container trade in 2000 through 
2003.

However, while total US container trade volume continued 
to grow rapidly from 2003 through 2006, US West Coast 
shares remained at about the 55% level over those four 
years. In 2007, slow US growth coupled with a decline in 
West Coast share resulted in a decline in US West Coast 
container volumes, the � rst in over a decade.

Chart 5 US West Coast Port Shares of US Container Trade 
Grew Rapidly from 2000 to 2003, but were Level from 
2003-2006

Source: US BEA, US Census Bureau and PB Analysis
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In aggregate, total July year-to-date container volumes 
at the � ve largest West Coast ports have dropped 6.0% in 
2008 from 2007 levels.

Shifting Container Trade Patterns
One of the principal reasons for the decline in West Coast 
container volumes is the slowdown in US economic 
growth. However, another signi� cant factor a� ecting US 
West Coast volumes is a continuing shift of Northeast Asian 
cargos from the West Coast to Atlantic and Gulf ports via 
•all waterŽ routes. The share of total value of containerized 
trade from Northeast Asia to the US, handled through US 
East Coast ports, rose from 16.6% in 2003 to 21.5% in 2008 
(July year-to-date), an average increase of 1% per year.

Summary

Rapid shifts in US container trade volumes are now 
occurring in parallel with changes in the US economy, and 
old rules of thumb about trade increasing relative to GDP 
growth need to be set aside. Shifts in where containers are 
� owing are likewise upsetting historic views of container 
trade patterns.

Recent Evidence
In 2008, total container volumes have continued to 
decline at major US West Coast ports. While increasing 
exports have somewhat softened the impact, imports 
have dropped steeply. Year-to-date data through July 
2008 show that declines in total volumes have been 
largest at the mega ports of Los Angeles (-9.4%) and 
Long Beach (-6.1%). Total volumes have declined a similar 
8.0% at Seattle. Declines have been less severe at Tacoma 
at -0.8%. In Oakland, where exports exceed imports, 
increases in exports have outweighed a drop in imports, 
with the port seeing a net increase in volume of 2.8%.
Aggregate September year-to-date container volumes at 
the � ve largest West Coast ports have dropped 6.6% in 
2008 from 2007 levels.

Chart 6 East Coast Shares of Northeast Asia-US Trade 
Have Been Rapidly Increasing 
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Technical Advisory Due Diligence in the Roadway Sector
By Matthew Bieschke and Brad Ship

The Roadway Due Diligence Picture
A number of factors, both in the US and internationally, 
have led to a need for additional and new funding sources 
for transportation needs, in addition to looking harder 
at the existing sources we•ve come to rely upon more 
heavily over the years. In the US, for example, diminishing 
federal funds, an overall aging of the highway system, 
and increased usage have put pressure on state and 
local Departments of Transportation and toll authorities 
to keep up with ongoing maintenance operations and 
maintenance costs and capital expenditures.

Increasingly, public sector infrastructure owners have 
begun to seek private capital to meet both expansion 
and state of good repair needs. In order to make informed 
investment decisions, debt and equity providers (banks, 
contractors, and other entities) seek the help of both 
technical and commercial consultants to perform due 
diligence services. Parson Brinckerho�  (PB) combines both 
technical and commercial expertise to provide its clients 
with a full suite of these services, and has done so on some 
of the most visible roadway concessions in US history. 

Private involvement in public infrastructure, including 
roadway assets, is not new and has existed in the US in 
its modern form since the early 1990s (and even prior) 
with the development of private roads such as the Dulles 
Greenway and early California concessions such as SR91 in 
Orange County. The concept of Public-Private Partnerships 
(PPPs), however, rose in notoriety in the US in 2005 with 
the closing of the $1.8 billion lease of the Chicago Skyway, 
followed shortly thereafter by the $3.8 billion lease of the 
Indiana Tollroad.  These caught headlines as they were 
purchases of existing tollroad assets.

In general, roadway PPPs come in a variety of � avors and 
vary in both private sector risk and involvement. At the 
one end of the scale, design-build contracts allow for a 
single entity to design and construct a roadway for a � xed 
bid price. On the opposite end, concessions represent 
fully-integrated private involvement and signi� cant risk 
transfers. In a concession transaction, a private investor 
enters into a long-term lease with the public entity and 
assumes the rights to operate a roadway for a speci� ed 

time period.  These concessions may include initial design 
and construction (Green� eld) or be as •asset monetizationŽ 
of an existing facility.  During this term, the investor 
assumes risks and responsibilities for maintaining the 
road to a prescribed standard, often including expansions 
or other required improvements to the existing roadway. 
In turn, the investor also has rights to collect revenue 
from the road through tolls or may be paid through other 
mechanisms, such as availability payments. 

While roadway PPPs come in a number of di� erent forms, 
PB•s primary due diligence advisory focus has been on 
concessions with a high degree of risk transferring to 
the private sector.  We have represented and advised 
both private bidders looking to acquire assets as well 
as the public sector sponsors looking to divest their 
responsibility for assets. PB•s expertise in both technical 
and commercial issues surrounding roadway PPPs helps 
investors understand and address those risks.

 

In evaluating a potential toll road investment, investors 
require a number of inputs to value the project and assess 
associated risks. These inputs are not limited to hard 
numbers and forecasts, but also include more qualitative 
assessments. They help to create a complete picture, from 
which investors can value the project as well as make 
an ultimate bid or no-bid decision. An investor typically 
requires a number of advisors with expertise in areas such 
as legal and tax issues, technical engineering, � nance, 
and commercial advising. The due diligence services PB 
provides can be categorized into technical engineering 
and commercial advising. 

Technical Engineering
Technical engineering services for roadway PPP 
transactions are often similar to those conducted for 
public sector transportation agencies, but the addition of 
private investment increases the overall complexity of the 
process. The design engineers must do more than present 
the best technical solution to given design requirements; 
they must understand the implications of those design 
decisions on the overall pro� tability of the toll road over 
the life of the concession period. 
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In addition to the increased complexity of design decisions, 
designers must navigate compressed timeframes and 
•moving targets.Ž Roadway PPP bids are often conducted 
in short timeframes, in comparison to the more stable 
design process for traditional public projects under the 
Design-Bid-Build model. Often deals are conducted 
at-risk and allow for only preliminary designs prior to 
� nancial commitments and information is often released 
sporadically over the bidding period. The design engineers 
must understand the value of providing investors with 
an accurate preliminary view of the potential design as 
well as an assessment of potential challenges and risks 
associated with the proposed design. This is an area where 
PB•s engineers and planners excel, with an excellent ability 
to be agile and � exible as they develop e�  cient technical 
solutions while fully considering commercial perspectives 
and future activities (such as routine operations or 
maintenance or even full rehabilitation/replacement).

Commercial Advisory
Commercial consulting services provided by PB focus on 
advising potential investors on economic, � nancial, and 
contractual issues surrounding a project. These advisory 
services include cost forecasting, owner•s engineer 
services, and a variety of other commercial issues such as 
risks, contracts, and bid strategy development. Commercial 
advisors provide input to the � nancial valuation of the 
project as well as assessments of upside and downside 
risks to inform investors of the overall project picture.

Cost Forecasting
In order to properly value a project, investors must have 
a clear picture of what it will cost to operate, maintain, 
and replace a roadway. PB•s estimating approach typically 
begins with a comprehensive evaluation of the condition 
of the asset, operations, capital improvements, toll 
collection technology, and any available documentation 
or speci� cations conducted jointly by engineers and 
transportation operations experts.  Also key to the analysis 
are the requirements and speci� cations set forth in the 
concession agreement and how those obligations a� ect the 
methodology used to operate and maintain the roadway. 
If the project is a Green� eld, the evaluation incorporates 
proposed design information and information on other 
similar roadway operations.

Throughout the cost forecasting process, PB integrates a 
lifecycle cost perspective and approach. Beginning with 
early steps of the forecasting process (activity scheduling) 
PB•s process is designed to go beyond sound technical 
solutions and reduce total lifecycle cost. Lifecycle cost 
analysis compares the net present value (NPV) for decisions 
involving operations, maintenance, and rehabilitation 
strategies. This ensures the best overall value to investors 
and thus increased pro� tability. PB also uses this analysis 
to advise clients on initial design decisions. For example, 
the design speci� cations may allow for a choice between 
more than one pavement type and design. While one 
option, such as a thinner section, may have a less expensive 
up-front cost, rehabilitation to maintain the pavement•s 
quality standards could be more costly. 

OpEx and CapEx Forecasting Methodology

Building on a full assessment of available information, an 
operating activities plan for a speci� c roadway project 
is developed from the bottom up by utilizing expertise 
from within the project team, supplemented with 
expertise throughout the � rm. The plan must go beyond 
a generic schedule of activities and be custom-tailored 
to the project and its contractual requirements. Roadway 
PPPs often have stringent maintenance and operations 
requirements, which entail specialized or additional work 
in comparison to publicly-operated roads. Additionally, 
operational planning varies based on the condition of 

Bottom-Up Activity Schedule

Equipment  & Sta�  ng Plan

Unit Cost & Salary Development

Rehabilitation & Replacement
Plan

Assumption Updates & 
Sensitivity

Economic & Commercial Factors



21 Vol. 2 � Issue 2 | EFR

the roadway assets and their con� guration. An operating 
plan is only developed after review of the relevant project 
requirements and the condition of existing assets to deliver 
an appropriate, project-speci� c plan.

Based on the operating plan, a list of required equipment 
and sta�  ng plan is developed. After equipment is totaled 
based on the needs of each activity, overlapping equipment 
is eliminated to achieve the best possible e�  ciency. In the 
same fashion, a maintenance and operations sta�  ng plan 
is developed based on the operating plan and optimized 
to minimize sta�  ng costs while still meeting operational 
requirements. Both sta�  ng and equipment plans are 
analyzed side-by-side to eliminate any excess or address 
any inconsistencies. Over-and-above the sta�  required for 
day-to-day operation and maintenance of the roadway, a 
number of executive and administrative sta�  are included 
to provide for support and management of the roadway 
operation.

Once equipment, sta�  ng, and activity plans have been 
developed, costs for equipment, maintenance materials, 
and salaries are developed based on local market 
comparables. These cost assumptions are then applied to 
the size and speci� cs of the project to determine total cost 
for each item. In addition, other direct operating costs are 
estimated based on benchmarking of and PB•s experience 
with other comparable facilities and in conjunction with 
private roadway operators.

After assembling a complete set of operating cost 
components, PB works with technical engineering experts 
to build on the initial condition assessment and develop 
a rehabilitation and replacement plan. Among the items 
needing replacement or rehabilitation over the typical life 
of a concession are pavement, maintenance equipment, 
tolling/ITS infrastructure, bridge decks and structural 
components, and many other smaller works. Capital 
expenditures are planned with lifecycle costs in mind in 
order to minimize total cost over the concession period 
and maximize the investors• return. 

To ensure overall accuracy of the forecasts, PB compares its 
cost estimates to other roadway operations. This is typically 
done on a unit basis to normalize the costs and provide 
consistent benchmarking and is based on past projects 
and publically available data. PB conducts this activity on 

an ongoing basis, allowing for an ever-expanding data set 
of cost information. This process can be used to identify 
issues of concern for the client as the forecast is in progress, 
as well as provide reasonable up-front estimates before 
proceeding with a detailed forecast.

Once operating and capital expenditures are assembled 
and found to be consistent with comparable facilities, 
a series of economic and commercial factors must be 
incorporated. For example, rates of in� ation and real price 
growth/decline must be developed based on current and 
anticipated market factors. PB has built on its economic 
expertise to help clients gain comfort with and an 
understanding of recent sharp escalations in construction 
costs. Additionally, timing issues such as seasonality 
and contractual requirements are incorporated into the 
forecast. As the bid process progresses, timing and strategy 
can be adjusted to ensure the project is � nanceable.

PB•s process results in a comprehensive, bottom-up, 
and transparent cost forecast that can be directly 
incorporated into an investor•s � nancial model. The 
bottom-up nature of the forecasts gives PB the ability 
to work with its clients to dynamically change and 
test sensitivities to assumptions throughout the due 
diligence process as information changes and is updated.

Keys to PB Success
• Allow clients solid technical solutions, but provide 

ß exibility to achieve commercial goals

• Leverage PB’s technical engineering experience

• Consider whole lifecycle cost across all forecasting

• Maintain currency with general and construction-
speciÞ c economic trends

• Continued comparisons and cataloging of project 
data to increase institutional knowledge
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PB has begun to expand forecasting services, which were 
once primarily conducted for private investors, to the 
public sector. Increasingly, public sector clients see the 
value of long term, lifecycle cost views of maintenance 
and rehabilitation costs and are beginning to look at costs 
in a more business-like manner. Not only has this created 
an exciting opportunity, but it has allowed PB to further 
validate its methods. Public agencies have years of internal 
operating experience; the fact that PB•s methodologies 
have been well received in this environment proves their 
validity across both public and private roadway operations.

Owner�s Engineer / Lenders� Technical 
Advisor Services
The role of the Owner•s Engineer / Lenders• Technical 
Advisor is to provide expert engineering advice to the 
investors, which is independent from the design and 
construction team. The intent of this service is to provide 
experienced outside input into the technical aspects of 
the project and to  ensure the investors that the project 
is planned, designed, and constructed  e�  ciently and 
e� ectively and meets the requirements of the concession 
agreement. 

The owner•s engineer reviews the technical engineering 
design and comments on: materials selection, conformance 
to design standards, systems selection, capital cost 
e� ectiveness, and life-cycle cost e� ectiveness. PB provides 
on-site experts in technical engineering for roadway PPPs. 
Clients receive the bene� t of PB•s international reputation as 
a leader in engineering and a comprehensive and informed 

suite of services.  During a recent project which included 
the construction of a signi� cant bridge span, PB was able to 
provide the client  with experts  in major bridge span design, 
construction, and maintenance to assist in design decisions.

Contract Review and
Other Commercial Advisory
In addition to the suite of services mentioned above, PB 
can provide investors with other commercial advisory 
services which include: lifecycle cost analysis, contract 
review and structuring, market analysis, maintenance and 
rehabilitation strategy development, and analysis of other 
project risks. While these services typically compliment 
PB•s other due diligence services, they can be conducted 
independently of due diligence assignments.  

All of the advisory services that PB o� ers to concession 
owners, operators, and investors are aimed at developing 
an optimized bid strategy.  PB has a proven track record for 
supporting concessionaires in acquiring projects around 
the world, and we o� er our clients unparalleled personal 
project support and expertise which draws on our best 
sta�  for a project regardless of location. 

Matthew Simon Bieschke has over 10 years experience in transportation � nance, developing business planning 
analytics, � nancial capacity analyses, and strategic advisory services for equity investors, private developers, and 
transportation authorities.  He has speci� c expertise in long-term debt and innovative � nance strategies to support 
major infrastructure investments and PPPs.  

BS: Washington University (St. Louis) MS: Washington University 

Brad Ship is experienced in providing strategic � nancial and economic advisory services to both public and private 
sector clients. His work includes technical and commercial due diligence services for infrastructure acquisitions, 
� nancial modeling, lifecycle cost analysis, construction economics advisory services, and operating and capital cost 
forecasting.

BS: Lafayette College MEM: Dartmouth College
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Parsons Brinckerho� �s (PB) Global Contributions and Capabilities 
in Carbon Capture and Storage Technologies
By Richard Benedict, Natalie Buckmaster, Dominic Cook, and Holly Krambeck

The need to reduce greenhouse gas emissions without 
negatively a� ecting economic development is a serious 
challenge for governments around the world.  Carbon 
Capture and Storage (CCS) is a developing technology that 
seeks to reduce greenhouse emissions from the burning 
of fossil fuels during industrial and energy production 
processes, without the need to alter the existing energy 
supply structure, switch to more costly fuel sources, or 
build new plants. The technology involves the capture, 
compression, transfer, long term storage and monitoring 
of CO2. Emissions reductions are achieved either by storing 
CO2 in underground reservoirs … e� ectively putting the 
carbon back from where it came … or by converting the 
emissions into hydrocarbons for future use as a fuel or 
input for making plastics. 

Supporters claim that CCS technology has the potential 
to decrease CO2 emissions from fossil fuel power by as 
much as 90%.  The International Energy Agency suggests 
that CCS technology could contribute as much as 28% of 
global mitigation by the year 2050. However, the bene� ts 
of CCS have yet to be proven unequivocally, and more 
empirical evidence is needed. PB is contributing to the 
global body of CCS knowledge through its technical, 
economic, � nancial, and environmental CCS work for 
public and private sector entities throughout the world. As 
CCS experience accumulates, the costs and risks associated 
with implementation will hopefully be outweighed by its 
potential bene� ts.

PB�s Global Contributions
to CCS Development 
PB is developing capabilities for assessing CCS technology 
initiatives. PB•s capabilities and global contribution to the 
emerging technology are an outcome of working with 
clients across the globe to enhance their understanding 
of the technical, economic, � nancial and environmental 
implications of implementing CCS technologies.  

United States

In the US, heavy dependence on coal and a recent drive 
to reduce greenhouse gas emissions have resulted in 
the emergence of many new technologies and ideas. To 
support the company•s global e� orts in CCS, PB US sta�  
have been developing tools to conduct market studies of 
wide array of key clean coal initiatives. Services include 
provision of rankings by risk and by estimated emissions 
reduced per dollar spent, as well as the relative advantages 
and disadvantages of each emissions reduction strategy.   

In addition to evaluating emerging technologies, PB 
has also begun developing holistic approaches to CCS 
strategies in power generation. Available technologies 
for CCS are being identi� ed.  Additionally, PB is evaluating 
other far-ranging environmental and economic impacts 
of these technologies, as well as funding strategies, 
particularly through emissions trading markets.

United Kingdom

In the UK, PB Power (PB•s energy and facilities division) has 
been appointed by the national government to provide 
technical advisory services on at least seven proposed CCS 
projects. Assessments have included technical feasibility 
appraisals, and evaluations of the capital and operating 
costs of each proposal. Further analyses have included 
assessments of funding support requirements for projects 
against the backdrop of energy and carbon market prices, 
with such support being modeled through both carbon 
allowances and capital grant funding. 
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PB Power•s analyses have provided the basis for the 
announcement of a competition.  Each competitor must 
design, build, and operate a full scale CCS demonstration 
plant. PB has been retained by the Department for 
Business, Enterprise and Regulatory Reform (BERR) to 
conduct thorough assessments of the costs, processes, 
technologies, standard performance criteria and schedules 
of each project entry. The winning plant will successfully 
demonstrate the integrated capture, transport (pipeline 
and shipping alternatives) and geological storage of CO2 
at a commercial scale and on a long term basis using post-
combustion capture on a coal-� red power station (as 
shown in Figure 1).  

Australia
In Australia, PB has undertaken a range of assignments to 
assist clients in the development of CCS and innovative 
low-emission technologies.  For example, PB acted in 
the capacity of prime technical assessor for the Low 
Emission Technology Development Fund, which provides 
AUS$ 500 million to develop clean coal technology. PB 
assessed 13 of the 30 submissions received. Additionally, 

they evaluated four of the six projects selected for 
funding, including the Hazelwood Project, which aims 
to improve coal quality to reduce carbon emissions 
during combustion. PB then provided environmental 
evaluations, appraisals and advice for the Hazelwood 
Project and assisted the client to successfully seek planning 
approval from the Environmental Protection Agency. 

PB has recently been awarded a parcel of work for a coal 
generator in NSW to develop their demonstration scale 
post-combustion Carbon Capture, Transportation and 
Sequestration project. This will be a vital project for the 
development of Australia•s carbon reduction strategies and 
will ultimately seek to sequester 100,000 tons of CO2  per 
annum.  Both Australian and UK PB resources will be drawn 
from to deliver the project•s business case and, ultimately to 
manage the development of a rational design in coordination 
with various vendors at each stage of the process.

Other CCS projects PB has worked on in Australia 
include the Fairview Power Project in Queensland and 
the AVIVA project in Western Australia. In their capacity 

Figure 1: Model for CCS Demonstration Projects in the UK
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as technical and economic advisor, PB has assisted in 
analyzing and re� ning the integration of CCS and power 
generation technologies.  Detailed studies by PB have 
revealed a range of factors, including the availability 
of interconnection services, transport, land-use and 
environmental impacts. Comprehensive cost estimates 
for CCS implementation have also been developed.  For 
the AVIVA project, PB is assuming the role of the Owner•s 
Engineer for the development of two 200 MW coal-
� red power generation units.  Other knowledge being 
developed includes assessing carbon capture and storage 
options, as well as the implications of these options for 
enhancing plant output, e�  ciency and auxiliary services.

Other Initiatives
In addition to the US, UK and Australia, PB has also been 
involved in CCS projects in Kazakhstan, the United Arab 
Emirates, and the Philippines. 

The Challenges Ahead and
the Way Forward
CCS is a promising, potentially cost-e� ective technology 
for reducing emissions from fossil fuels combustion.  
CCS technologies have been in development for 
some time, but have yet to be implemented at a 
scale appropriate for power generation utility use.  
Additionally, there is not yet unequivocal evidence 
regarding the costs and bene� ts (social, economic 
and environmental) associated with this technology.  

Despite these uncertainties, PB is leading the way by 
working with governments and private sector clients to 
understand the full range of economic, � nancial, technical 
and environmental implications of the technology. 

For further advice or assistance with CCS strategic advice or 
assistance please contact Richard Benedict at +61 2 9272 
5048, Natalie Buckmaster at +61 2 9272 5236, Dominic Cook 
at +44 7789 920797 or Holly Krambeck at +1 202-661-9286.

Richard Benedict is a principal consultant with over 15 years experience in strategic planning, program management 
and evaluation, business process improvement and change management.  Mr. Benedict has extensive knowledge of 
government systems and has led major government reform programs that resulted in signi� cant cost savings.

B.Arch (Hons)(Carnegie Mellon University). MPM (UTS)

Natalie Buckmaster is a management accountant, with expertise in performance measurement and management 
control systems and serves as a consultant in the Corporate Advisory Services of the Strategic Consulting Division of 
PB Sydney.   Ms. Buckmaster has presented and published numerous articles related to performance measurement, 
benchmarking, outcome measurement and public sector management. 

B.Bus: M.Bus: University of Technology Sydney; CPA: Certi� ed Practicing Accountant; CMA: Certi� ed Management
                           Accountant

Dominic Cook is a principal consultant with over 20 years experience in the energy industry in the UK, Europe, Africa 
and the Middle East.  Mr. Cook is part of PB�s CCS Technical Advisory team to the UK government.  He has been 
involved in periodic studies into the relative cost of power generation technologies (including carbon capture) and 
has published articles related to CCS and its impact on the cost of power generation technologies.  

B.Eng. M.Sc. C.Eng. MIET ACMI

Holly Krambeck is an infrastructure economist and � nance specialist working in the � eld of GHG reduction 
strategies, carbon � nance and emissions trading in the USA. 

MS, MCP Massachusetts Institute of Technology; BA University of Virginia
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US Emissions Trading Schemes and Surface Transportation
By Holly Krambeck

Nearly 30 percent of all greenhouse gas (GHG) emissions 
in the US are generated by the transport sector, and of 
that portion, 80 percent from surface transport.   Most 
states have developed, or are now in the process of 
developing, transport sector emissions reduction targets, 
and emissions trading schemes are being increasingly 
looked upon as a means to mitigate emissions and fund 
emissions reduction projects. 

Why Emissions Trading?
Carbon (or carbon-equivalent) is the commodity of an 
emissions trading scheme,  usually measured in metric tons, 
and market participants are entities that seek to reduce 
emissions, either voluntarily or because of regulated caps. 
At the heart of emissions trading schemes is the need for 
entities facing emissions reduction cost constraints to � nd 
other entities able to reduce emissions more cheaply. 

GHG emissions trading can foster emissions reductions 
in a cost-e� ective, politically feasible manner, because 
trading has the potential to:

€ Facilitate self-monitoring … trading provides 
 monetary incentives and disincentives for � rms 
 and consumers to act in society•s best interest. 

€ Encourage innovation and create positive 
 incentives …trading can reward � rms and 
 consumers who � nd new ways to make larger 
 reductions given a set of � xed resources; and

€ Foster economic e�  ciency … while trading 
 provides incentives, it does not dictate how 
 � rms and consumers should allocate all of their 
 available resources. By enabling parties to 
 self-allocate, potential societal losses (in the form 
 of ine�  cient behavior) are mitigated. 

€ Provide high-visibility for emissions reduction 
 activities … while carbon taxes and similar charges 
 just get lumped into other fees, emissions trading 
 encourages active participation and thinking 
 about emissions reduction activities. 

Recognizing the bene� ts of these e�  ciencies, GHG 
emissions trading markets have steadily grown since 
their inception in 2005. In 2007, more than $30 billion in 
emissions commodities were traded worldwide. 

Why Aren�t Transport Emissions More 
Ubiquitous in Trading Schemes?
Despite transport•s signi� cant contributions towards 
global greenhouse gas emissions, to date, there are few 
examples of transportation emissions in trading schemes. 
The primary reason for this lies in the methodological 
complexity of transport projects, in particular: 

€ Assigning Ownership to Emitters
 Although it is relatively straightforward to hold an 
 energy plant accountable for its emissions, 
 determining accountability for emissions (and  
 emissions reductions) from downstream emitters,  
 such as road vehicles, is not. In the case of 
 container trucks, for example, the fuel seller; 
 vehicle manufacturer; company that owns, 
 manages, and dispatches the � eet; and the driver 
 could all be considered responsible for vehicle 
 emissions. 

€ Measurement and Monitoring
 Similarly, while measuring and monitoring 
 emissions from stationary emitters is fairly 
 straightforward, measuring, monitoring, and 
 auditing emissions from transport projects can 
 pose challenges. 

€ Managing Cross-Border Issues
 Many emissions reduction schemes seek to 
 reduce emissions within a speci� c geography. But 
 transport emissions, by de� nition, defy 
 boundaries. 
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€ Reconciling High Costs of Improvements 
 Relative to Size of Emissions Reductions
 To generate funding for transport projects 
 through the sale of o� sets, project sponsors must 
 demonstrate that o� set funding revenue is critical 
 to the project•s success, and that without this 
 funding, emissions reductions would be less 
 signi� cant. Given the •high cost … low emissions 
 return• nature of transport projects, relative to, 
 say, power sector projects, project sponsors 
 need to think more creatively about how o� sets 
 can be reasonably leveraged.

€ Being a Pioneer
 While most of these issues are surmountable, 
 the key challenge has been to provide 
 reassurance to stakeholders, given that there 
 is very little precedent in including transportation 
 in emissions trading. 

It is understandable that the � rst participants in GHG 
trading schemes have been •low hanging fruits,Ž such as 
renewable energy generation, industrial energy e�  ciency, 
or stationary carbon emissions … all of which are more 
readily measured and monitored than transportation 
projects. But now that emissions trading schemes have 
proven themselves through their pilot stages and are 
successfully functioning in Europe, the US, Australia, and 
other countries (as evidenced by continuously increasing 
trade volumes, despite increasing stringency in caps), 
proposals for inclusion of surface and air transport are 
being seriously pursued.

How are Transport Emissions 
Commoditized?
Trading scheme emissions can be packaged as 
•allowancesŽ or project-based •o�  sets.Ž Allowances are 
allocated to � rms that face GHG emissions regulatory 
caps. For example, if a taxi company were capped at 8tons 
per vehicle per year (measured by fuel consumption and 
engine type), then a government would give or auction 
allowances to the company equal to 8 tons times the 
number of vehicles in the � eet. If the taxi company felt 
that it would exceed this cap, the company could either: 
purchase un-used allowances from other capped � rms; 
pay a penalty fee; or purchase project-based o�  sets. O�  

sets are derived from projects sponsored by entities that 
are not capped but have nevertheless chosen to reduce 
emissions. In e� ect, a � rm that purchases o�  sets is 
paying the o�  setter to reduce emissions on their behalf.

Nearly all activities that reduce emissions from the 
transportation sector fall into one of the three following 
categories:

€ Reduce emissions per gallon of fuel combusted 
 (ton / gallon) (e.g., through the use of alternative 
 fuels);

€ Reduce fuel combusted per mile traveled (gallon 
 / mile) (e.g., through improved engine e�  ciency); 
 and/or

€ Reduce vehicle miles traveled (VMT) (e.g., 
 through HOT lanes).

In a cap and trade scheme, a sector can either be capped 
or made eligible to generate o� sets, but not both. 

If a transport entity is capped, then fuel e�  ciency, engine 
e�  ciency, and VMT reduction strategies may be used 
to help meet emissions reduction targets … assuming 
these strategies are more cost e� ective than purchasing 
allowances or o� sets from other sectors. If, on the other 
hand, a transport entity is permitted to generate o� sets, 
then these strategies are used to generate annual, 
measurable reductions that may be sold to entities seeking 
to reduce emissions. 

Which role could and should surface transport sectors play? 
There are many technical and political issues associated 
with capping emissions from the transport sector, in 
particular, surface transport. Technical issues tend to arise 
from the need to develop veri� cation and monitoring 
mechanisms for a highly disbursed emitter, though, these 
issues can be largely overcome by placing less emphasis 
on individual car owners and more on manufacturers 
/ re� ners, distributors, and entities that mange vehicle 
� eets, all of which are more easily monitored. Political 
issues are less readily overcome, since caps in transport 
can translate into limits on fuel, vehicle sales, and 
travel, to the short term detriment of local economies. 
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Holly Krambeck is an infrastructure economist and � nance specialist working in the � eld of GHG reduction strategies, 
carbon � nance and emissions trading in the USA. 

MS, MCP Massachusetts Institute of Technology; BA University of Virginia

Generating o� sets, compared to capping, is the easiest 
method for including transport emissions in trading 
schemes … in fact, emissions from the transport sector 
are already eligible for o� set trading, and there has been 
no signi� cant political opposition to the use of o� set 
generation to help fund emissions reducing projects. For 
example, private � eet owners (e.g., owners of taxis, long-
haul trucking � eets, delivery trucks), can convert portions 
of their � eets to alternative fuels or more fuel e�  cient 
engines and apply for o� set credits, provided that the 
company and the independent veri� cation agency reach 
agreement on an appropriate monitoring tool. The baseline 
emissions for these � eet improvements would be either 
tons emitted per gallon combusted of the original fuel, or 
gallons combusted per mile of the original engines. Then, 
fuel purchase data over the course of one year would be 
used to calculate what the fuel consumption would have 
been under the baseline scenario.

Where are Emissions Traded?
In the US, qualifying o� sets from the transport sector are 
eligible for trade on voluntary over-the-counter markets, 
the Chicago Climate Exchange, and, potential the Regional 
Greenhouse Gas Initiative (as energy e�  ciency projects).

Transport O� set Example
To illustrate, suppose Caltrain, the California commuter 
rail line that runs through the San Francisco Peninsula and 
the Santa Clara Valley, were to convert from its current 
diesel based operations to an electri� ed system along the 
length a 50-mile corridor. If Caltrain were capped under 
California GHG legislation, then the electri� cation may be 
a means to meet its requirements. But if Caltrain were not 
capped, then the electri� cation project may be eligible for 
generating o�  sets and, therefore, generating additional 
revenue to fund the electri� cation (and/or operations of 
the electri� ed line). 

In early 2007, Parsons Brinckerho�  (PB) conducted a 
high-level overview of how an electri� cation program 
would reduce GHG emissions along the Caltrain corridor. 

Making simpli� ed assumptions about energy sources 
(based on the current energy portfolios of local power 
providers) and emissions factors for diesel-based vehicles 
over time, the team used level-of-service forecasts to 
estimate what emissions would be over a ten-year period 
with diesel-based vehicles versus electric-based. The 
di� erence between these two estimates equals estimated 
reductions, which the team placed at about 23,000 tons 
of carbon in the � rst year of operations. At current market 
prices, these emissions reductions could be worth:

€ $40,250 on the Chicago Climate Exchange;

€ $92,000 on the voluntary over-the-counter 
 market (VERs);

€ $822,610 on the European Union Emissions 
 Trading Scheme (EU ETS) … these o� sets would 
 not be eligible on this scheme today, but the 
 higher prices on compliance markets such as the 
 EU ETS are indicators of what prices in the 
 US could be, if stringent cap and trade schemes 
 were established which would allow signi� cant 
 trade in o� sets from the transport sector. 

Looking Forward
To date, o� sets from the transport sector have not been 
sold on the US voluntary markets, even though they are a 
viable revenue source for a number of transport entities. 
To encourage development of this sector, PB has begun 
a series of global climate change initiatives, including 
the Transit Agency Green Audit Program, carbon o� set 
advisory services, and development of a conceptual 
consumer o� set program for transit agencies. For further 
information about these programs, please contact Holly 
Krambeck at krambeck@pbworld.com. 
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About the Cover

The Cover photo was taken during the construction 
phase of the project. The second bridge span was 
opened in May 2008

The new Woodrow Wilson Bridge outside Washington, 
D.C., received the 2008 Outstanding Civil Engineering 
Achievement Award from the American Society of
Civil Engineers (ASCE), one of the highest honors in 
the engineering industry. PB leads Potomac Crossing 
Consultants, a general engineering consultant joint 
venture that manages design and construction of the 
project on behalf of four major clients: the Virginia 
Department of Transportation, the Maryland State 
Highway Administration, the District of Columbia 
Department of Transportation and the Federal 
Highway Administration.

PB Strategic Consulting is the manager of the 
$2.4 billion project’s Þ nancial plan.  This includes 
the oversight of all project Þ nances by tracking 
government funding, monitoring all project budgets 
and expenditures, and analyzing the impacts of 
future cost escalation to the overall project budget. 
PB Strategic Consulting also served an advisor to 
senior state agency leadership regarding the overall 
statewide budgetary impacts caused by project 
expenditures and the need to utilize innovative 
funding vehicles.  
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