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PREFACE
The level of construction activity has a direct influence on labor and material demand and
margins and therefore on construction inflation.
Only twice in 50 years have we experienced construction cost deflation, 2009 and 2010. That was at a
time when business volume was down 33% and jobs were down 30%. In 2020, volume dropped 8%
from February to May and we gained half that back by December. Jobs dropped 14%, 1,000,000+ jobs,
in two months! Now volume is still down 4% and jobs are down 2% from Feb peak. We gained back
850,000 jobs. But also, we gained back more jobs than volume. That means it now takes more jobs to
put-in-pace volume of work. That increases inflation.
Typically, when work volume decreases, the bidding environment gets more competitive. We can
always expect some margin decline when there are fewer nonresidential projects to bid on, which
usually results in sharper pencils (lower bids). However, if materials shortages develop or productivity
declines, that could cause inflation to increase. We can expect cost increases due to material prices,
labor cost, lost productivity, project time extensions or potential overtime to meet a fixed end-date. But
30 years of data shows rarely has there been any substantial increase in inflation when construction
spending is headed down. Downward pressure on spending will temper cost inflation.

COST INDICES
General construction cost indices and Input price indices that do not track whole building final
cost do not capture the full cost of inflation on construction projects.
Selling Price is whole building actual final cost. Selling price indices track the final cost of construction,
which includes, in addition to costs of labor and materials and sales/use taxes, general contractor and
sub-contractor margins or overhead and profit.
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When construction activity is increasing, total construction costs typically increase more rapidly than the
net cost of labor and materials. In active markets overhead and profit margins increase in response to
increased demand. These costs are captured only in Selling Price, or final cost indices.
Consumer Price Index (CPI), tracks changes in the prices paid by consumers for a representative basket
of goods and services, including food, transportation, medical care, apparel, recreation, housing. This
index in not related at all to construction and should not be used to adjust construction pricing.
Producer Price Index (PPI) for Construction Inputs is an example of a commonly referenced
construction cost index that does not represent whole building costs. Engineering News Record Building
Cost Index (ENRBCI) and RSMeans Cost Index are examples of commonly used indices that do not
capture whole building cost.
Construction Analytics Building Cost Index, Turner Building Cost Index, Rider Levett Bucknall
Cost Index and Mortenson Cost Index are all examples of whole building cost indices that
measure final selling price (for nonresidential buildings only).

HISTORY
Post Great Recession, 2011-2020, average nonresidential buildings inflation is 3.7%. In 2020 it
dropped to 2.4%, but for the six years 2014-2019 it averaged 4.4%. Residential cost inflation for 2020
reached 5.4%. It has averaged over 5% for the last 8 years. The 30-year average inflation rate for
nonresidential buildings is 3.5% and for residential it’s 4%.









Long-term construction cost inflation is normally about double consumer price index (CPI).
Average long-term (30 years) nonresidential construction cost inflation is 3.5%.
Average long-term nonres buildings inflation excluding 2009-2010 recession years is 4.0%.
In times of rapid construction spending growth, nonresidential construction annual inflation
averages about 8%. Residential has gone as high as 10%.
Nonresidential buildings inflation has average 3.7% since the recession bottom in 2011. Six year
2014-2019 average is 4.4%.
Residential buildings inflation reached a post-recession high of 8.0% in 2013 but dropped to
3.5% in 2015. It has averaged 5.2% for 8 years 2013-2020.
Although inflation is affected by labor and material costs, a large part of the change in inflation
is due to change in contractors/supplier margins.
When construction volume increases rapidly, margins increase rapidly.

Nonresidential buildings inflation, after hitting 5.3% in 2018 and 4.8% in 2019, fell to 2.4% in
2020, lower than the 4.5% average for the previous four years. Nonresidential buildings spending has
not kept up with inflation since 2016. Spending needs to grow at a minimum of inflation, otherwise
volume is declining. Volume has declined 7% since 2016.
Nonbuilding Infrastructure inflation, from 2013 to 2017 averaged less than 1%, but then jumped
to 5% in 2018 and 2019. 2020 inflation fell to 2.5%. Spending dropped -5% in 2017 and that has kept
volume flat for the past 5 years. Volume has declined -2% since 2015.
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Residential construction inflation in 2019 was only 3.4%. However, the average inflation for six years
from 2013 to 2018 was 5.5%. It peaked at 8% in 2013 but dropped to 4.3% in 2018 and only 3.4% in
2019. Residential construction volume dropped -5.5% in 2019, the largest volume decline in 10 years.
Then volume increased 6.4% in 2020.
Producer Price Index (PPI) Material Inputs (which exclude labor) to new construction increased
+4% in 2018 after a downward trend from +5% in 2011 led to decreased cost of -3% in 2015, the only
negative cost for inputs in the past 20 years. Input costs to nonresidential structures in 2017-2018
average +4.3%, the highest in seven years. Infrastructure and industrial inputs were the highest, near 5%.

2020 PERFORMANCE
Even though material input costs were up for 2020, nonresidential inflation in 2020 remained low,
probably influenced by a reduction in margins due to the decline in new nonresidential buildings
construction starts (-22%), which is a decline in new work to bid on. A 22% drop in new nonresidential
buildings starts within one year equals a loss of $100 billion of work that would have occurred over the
next 2-4 years. Nonbuilding starts were down 13%, equivalent to a loss of $45 billion in new work that
would likely have been spread over 2-5 years. Residential increased starts in 2020 that added about $45
billion in new spending.
Nonresidential buildings inflation for 2020 dropped to 2.4%, the first time in 7 years below 4%.
Spending fell only 2.0% but after accounting for inflation, volume decreased -4.4%.
Nonbuilding Infrastructure inflation for 2020 dropped to 2.5% after two years at 5%. Average
public infrastructure inflation since 2011 is only 2.8%/yr. 2020 spending increased 2.8%. After
accounting for inflation, volume increased 0.3%.
Residential inflation averaged 5.4% for 2020. Remarkably, spending increased 12.2% and 2020
volume was up 6.4%.
Volume = spending minus inflation.
Residential business volume dropped 12% from the January 2020 peak to the May bottom, but has since
recovered 22% and now stands at a post Great Recession high, 10% above one year ago.
Nonresidential business volume dropped 5% from the February 2020 peak, but that’s not the bottom.
Volume has since dropped 11 out of 12 months and in now down 12% from the January 2020 peak.

CURRENT INPUTS
The U.S. Census Single-Family house New Construction Index is up 7% from March 2020 to March
2021. The rate of growth in this index is increasing, up 3.5% for the last 3 months.
https://www.census.gov/construction/nrs/pdf/price_uc.pdf
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For the year 2020, Residential Building Materials Inputs are up 6.2%. See PPI charts. By far, sharply
higher lumber prices have added more than any other input to the price of an average new single-family
home. https://www.census.gov/construction/nrs/pdf/price_uc.pdf
Although residential spending remains near this high level for the next year, volume after inflation
begins to drop by midyear. For the year 2020, Residential building materials inputs are up 6.7%. See PPI
charts. Sharply higher lumber prices added to inflation. Residential inflation averaged 5.4% for 2020.

The 2020 year-end Producer Price Index tables published by AGC
https://www.agc.org/sites/default/files/PPI%20Tables%20202012.pdf shows input costs to
nonresidential buildings up about 3.5% to 4.5% for 2020, but final costs of contractors and buildings is
up only 1% to 2%. This could be an indication that, although input costs are up, final costs are depressed
due to lower margins, the effect of fewer projects to bid on creating a tighter new work available
environment, which generally leads to a more competitive bidding environment. This could reverse in
2021 as the volume of work to bid on in most markets begins to increase.

As of March 2021, PPI for materials inputs to construction is up 12% to 14% yoy, measured to last
March before the bottom dropped out. The PPI Buildings Cost Index for final cost to owner is up only
2%. Construction inflation is very different right now for subcontractors vs general contractor/CM.
https://www.agc.org/learn/construction-data

The Turner Construction Cost Index for 2020 is up 1.84% from 2019. Q1 2021 is up 0.1% from Q4
2020 but down -1.5% from Q1 2020. http://turnerconstruction.com/cost-index

The Rider Levitt Bucknall nonresidential buildings index average index for 2020 is up 3.5% from the
average 2019 index. The current Q1 2021 index is up 1% from Q4 2020 and up 1.8% from Q1 2020.
https://www.rlb.com/americas/insight/rlb-construction-cost-report-north-america-q1-2021/

R.S.Means quarterly cost index of some materials for the 4th quarter 2020 compared to Q1 2020:
Ready-Mix Concrete -1.8%, Brick +10%, Steel Items -1% to -5%, Framing Lumber +32%, Plywood
+8%, Roof Membrane +5%, Insulating Glass +12%, Drywall +3%, Metal Studs +23%, Plumbing Pipe
and Fixtures +1%, Sheet Metal +20%.
PPI cost index of some materials for April 2021 compared to April 2020: Ready-Mix Concrete +2%,
Brick and Block +4.2%, Steel Pipe and Tube +24%, Fabricated Structural Metal +8.3% Lumber and
Plywood +85%, Glass +4%, Drywall +12%, Sheet Metal +12% Copper and Brass Mill Shapes +49%,
Aluminum Mill Shapes +20%, #2 Diesel Fuel +126%.
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Steel Prices at mill in the U.S. are up 60% to 100% in the last 6 months. All prices are 50% to 75%
higher than Feb 2020. http://steelbenchmarker.com/files/history.pdf . This is mill price of steel which is
about 25% of the price of steel installed. What affect might a steel cost increase have on a building
project? It will affect the cost of structural shapes, steel joists, reinforcing steel, metal deck, stairs and
rails, metal panels, metal ceilings, wall studs, door frames, canopies, steel duct, steel pipe and conduit,
pumps, electrical cabinets and furniture, and I’m sure more. Assuming a typical structural steel building
with some metal panel exterior, steel pan stairs, metal deck floors, steel doors and frames and steel studs
in walls, then all steel material installed represents about 14% to 16% of total building cost. Structural
Steel only, installed, is about 9% to 10% of total building cost, but applies to only 60% market share
being steel buildings. The other 6% of total steel cost applies to all
buildings. https://www.thefabricator.com/thefabricator/blog/metalsmaterials/steel-prices-reach-levelsnot-seen-since-2008 At these prices, if fully passed down to the owner, this adds about 1.5%-2% to
building cost inflation.
With demand in decline for nonresidential buildings, I would expect to see some or all these
material price increases recede throughout 2021.

FUTURE FORECAST
Almost every construction market has a weaker spending outlook in 2021 than in 2020, because
approximately 50% of spending in 2021 is generated from 2020 starts, and 2020 nonresidential starts
range down 10% to 25%, several markets down 40%. Nonresidential buildings starts fell 22% in 2020,
but will increase 4% in 2021. Nonbuilding starts were down 15%, but will increase 10% in 2021.
Residential starts were up 6% in 2020 and will increase 10% in 2021.
Volume drops another 5% in 2021, all nonresidential, and then another 3% in 2022.

Constant $ = Spending minus inflation = Volume
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Many projects under construction had been halted for some period of time and many experienced at least
short-term disruption. The delays may add either several weeks to perhaps a month or two to the overall
schedule, in which case, not only does labor cost go up but also management cost goes up, or it could
add overtime costs to meet a fixed end-date. Some of these project costs have yet to occur as most would
be expected to add onto the end of the project.
Some projects that were put on hold (nonresidential buildings starts in 2020 dropped 24%) just prior to
bidding in 2020 may now re-enter the bidding environment. The rate at which these projects come back
on-line could impact the bidding environment. If several months-worth of projects that delayed bidding
last year all come onto the market at once, or even in a more compressed time span than normal, the
market could be flooded with work and bidding contractors have more choice, can bid more projects
than normal and could potentially raise margins in some bids. This would have an inflationary effect.
Even with 4% growth in new starts, that comes after a 22% drop in 2020, so remains still 18% below
2019. Total volume of work is declining and new projects available out to bid is still depressed, so
pressure on margins still exists.
I expect non-residential buildings inflation in 2021 to range between 3.2% to 3.5%, with potential
to be held lower. Expect residential inflation of 7% to 8% with potential to push slightly higher.
Nonresidential inflation, after hitting 5% in both 2018 and 2019, and after holding above 4% for the six
years 2014-2019, increased only 2.4% in 2020. Forecast is 3.2% for 2021 and increasing to 3.7% for the
next few years.
Forecast residential inflation is 7% for 2020 and 3.8% for the several years. It was only 3.4% for 2019
but averaged 5.5%/yr since 2013 and returned to 5.4% in 2020.
Construction Analytics Building Cost Index

Subcontractor costs, such as for steel or lumber, could range much higher due to huge material cost
increases. All the downward pressure on nonresidential inflation is on margins. There is currently 20%
less nonresidential buildings work to bid on than in Q1 2020.
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Notice in this next plot how index growth for ENR BCI and RSMeans, both input indices, is much less
than for all other selling price final cost indices. From 2010 to 2020, Construction Analytics total final
cost inflation is 103/71 = 1.45 = +45%. Input cost indices total inflation over the same period is only
103/79 = 1.30 = +30%, missing a big portion of the cost growth over time.
Nonresidential Buildings Selling Price Indices vs Input Indices

Several Nonresidential Buildings Final Cost Indices averaged over 5%/yr in 2018 and 2019 and over
4%/yr from 2015 to 2019 averaging +25% inflation for 5 years. Input indices that do not track whole
building cost averaged only 12% inflation for those five years, much less than final cost growth.

As noted previously, some reliable nonresidential selling price indexes have been over 4% since 2014.

EDZARENSKI.COM

7

NATIONAL CONSTRUCTION INFLATION REPORT 2021

In the following plot, Construction Analytics Building Cost Index annual percent change for
nonresidential buildings is plotted as a line against a bar chart of the range of all other nonresidential
building inflation indices. Bars represent the predicted range of inflation from various sources with the
solid line showing the composite final cost inflation. The low end of the predicted range is almost
always established by input costs (ENR BCI is plotted), while the upper end of the range and the actual
cost are established by selling price indices. Then inflation indices are compared to a plot of
construction spending. Periods of rapid expansion in spending correlate with periods of high inflation.
Construction Analytics Nonresidential Buildings Cost Index vs Range of Input Indices

Non-building infrastructure indices are so unique to the type of work that individual specific
infrastructure indices must be used to adjust cost of work. The FHWA highway index increased 17%
from 2010 to 2014, stayed flat from 2015-2017, then increased 15% in 2018-2019. The IHS Pipeline and
LNG indices increased 4% in 2019 but are still down 18% since 2014. Coal, gas, and wind power
generation indices have gone up only 5% total since 2014. Refineries and petrochemical facilities
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dropped 10% from 2014 to 2016 but regained all of that by 2019. BurRec inflation for pumping plants
and pipelines has averaged 2.5%/yr since 2011 and 3%/yr the last 3 years.
This link refers to Infrastructure Indices.

Volume of Work and Jobs
To differentiate between Revenue and Volume you must use actual final cost indices, otherwise
known as selling price indices, to properly adjust the cost of construction over time.
When we see spending increasing at less than the rate of inflation, real work volume is declining. For
example, with construction inflation at 3% annually, a nonresidential building spending decline of -2%
in 2020 would reflect a work volume decline of -5%. The extent of volume declines would impact the
jobs situation.
Residential construction volume dropped 12% from the January 2020 peak to the May bottom, but has
since recovered 22% and now stands at a post Great Recession high, 10% above one year ago. Although
residential spending remains near this high level for the next year, volume begins to drop by midyear.
Nonresidential volume has been slowly declining and is now down 10% from one year ago. By 3rd
quarter 2021, nonresidential buildings volume is forecast down another 15% lower than December, or
25% below the Feb 2020 peak. This tracks right in line with the 22% decline in new construction starts
in 2020. Most of the spending from those lost starts would have taken place in 2021, now showing up as
a major decline in spending and work volume.

While construction spending in 2021 is forecast up 4.6%, after inflation construction volume is expected
to decline 0.7%. Residential construction spending is forecast up 17%, volume up 9%+, but 2021
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nonresidential buildings spending is forecast down -7.7% leading to a decline in volume after inflation
of -10.5%. Nonbuilding Infrastructure spending in 2021 declines -1.3%, volume drops -5%.
Nonresidential buildings volume declines of 10%+ project to a loss of over 250,000 jobs in 2021 and
non-building infrastructure is projected to drop 70,000 jobs, but Residential could experience growth in
2021 of 250,000 jobs.
Jobs are supported by growth in construction volume, spending minus inflation. This time next year,
volume will be 5% lower than today, 10% below the Feb 2020 level. We will not see construction
volume return to Feb 2020 level at any time in the next three years.

A final word about terminology: Inflation vs Escalation. These two words, Inflation and Escalation,
both refer to the change in cost over time. However, escalation is the term often used in a construction
cost estimate to represent anticipated future change, while more often the record of past cost changes is
referred to as inflation. This graphic might represent how most owners and estimators reference these
two terms.

This link points to comprehensive coverage of the topic inflation and is recommended reading.
Click Here for Link to a 20-year Table of 25 Indices

Construction Analytics 2021 Construction Economic Forecast is here
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