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Metal Roofing and Solar PV Systems

Part 1 — Service Life Comparisons

Overview

Many information sources are available
concerning basic and advanced technologies
of why and how photovoltaic (PV) works.
This white paper does not expound on those
subjects but focuses on a commonly
overlooked topic: Durability, longevity and
mounting platform compatibility of these
systems to the roof. PV power generation is
not only environmentally friendly, but also a
prudent economic investment for both
residential and commercial rooftop electric
power. In the continental U.S., the rooftop
solar investment typically has simple payback periods of 3-7 years and continues to produce power for
another 25 years or more thereafter. However, mounting PV to a roof with a service life shorter than the PV
array may not make financial sense.

Metal roofing has inherent aspects that make it compelling as the perfect platform for mounting a PV
system including geometry, strength, sustainability and durability to wind, hail, rain and snow. First and
foremost, metal is highly inert and service life is measured not in years, but decades. Given that solar PV
has a service life of more than 30 years and a price tag far greater than any roof to which it is mounted, this
factor alone drives the sensible roof choice to metal.

Metal is the only roof type that outlives the solar array with the sole exception of natural slate (which is
only suitable for steep-slope applications and is 5-10 times the cost of metal). Mounting PV on most other
roof types will require roof replacement at the mid-life point of the PV life cycle. Replacement involves
removal of the PV array and re-installation after roof replacement is completed — possibly even more than
once.

Metal roofing is available in many different colors, thicknesses and profiles, some of which are better
suited to PV mounting than others. Standing seam profiles offer a significant advantage by providing a
penetration-free method of the array attachment to roof surface. Such profiles enable PV attachment in
ways that preserve the design intent — zero penetration of the roof, thus preserving weather integrity and
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roof material warranties throughout the PV service
life and beyond.

While metal roof systems may have higher
initial costs than some other roofing materials, the
costs of mounting solar arrays can also be reduced,
offsetting the premium cost of the roof. When
analyzing “life-cycle” costs, the benefits of metal
are even better.

Durability

Metal roofing, regardless of the metal finish, is known for low-maintenance and long service life. Painted
metal roof systems often carry warranties of 40 years or more, and with proper installation, are not voided
by the application of a solar PV array. Metal roofing paint systems are generally factory-applied, baked-on
coatings, applied in a continuous process before the metal is formed into a profile. The paint film is
stretched and compressed through this fabrication process, so it is certainly durable. Unpainted (or “bare”)
finishes may actually last longer than pre-painted in many applications, not being limited by the
environmental degradation by moisture and UV exposure. This is all important to understand in order to
ensure the roof life exceeds the expected life of the PV system. Available metals include coated steel,
aluminum, zinc, copper and stainless.

Service Life

The service life of metal roofing is among the longest of all roofing systems due in part to the durability of
the substrate (and paint) and the long-lasting sealants, fasteners, and trims. A recent study published by the
Metal Construction Association found that the service life of a properly designed and constructed metallic
coated steel roof is in the range of 70 years in most non-coastal U.S environments'.

Premium metal roofs require little, if any, maintenance beyond periodic inspections for anomalies, such
as blocked drainage from fallout materials. PV systems should be regularly inspected, making simultaneous
metal roofing inspection easy for these environmental effects.

According to a recent Berkeley study, the statistical average life of a solar PV array is 32.5 years,
ranging up to several years more.” This is acutely important because it makes little sense to install a 30 or
40-year asset, such as a solar PV array on a roof not expected to last at least as long. Few roof types meet
this scrutiny — even when new.

Sustainability

When considering the core reasons for creating energy from renewable sources, like solar PV, the goal is
about reducing the use of fossil fuels. Solar generation is eco-friendly, producing clean energy and reducing

METAL CONSTRUCTION ASSOCIATION BUILD LEGACIES
8735 W. Higgins Road, Suite 300, Chicago, IL 60631 . . iM I‘; | _;\I J
847.375.4718 | mca@metalconstruction.org | www.metalconstruction.org




CO» emissions globally. Metal roofing is aligned
with these goals. Steel is not only 100% recyclable
but is also the most recycled construction material
in the world at nearly 85%.° The actual recycle rate
is a testament to the fact that recyclability is cost-
effective and sustainable in practice. Recycled
steel uses less energy and water than production of
new steel. Couple this with the longer service life
of steel, you rarely find metal roof in a landfill,
whereas other roof materials comprise 7-10% of
landfill material.?

Solar Total Installed Cost

Installing PV on metal roofing is less expensive than other roof types. These cost savings are driven by
simpler, lower cost mounting systems and quicker installation time — less time on the roof means less
disruption and lower labor costs. Spending a few more dollars to for a metal roof could result in 10-15%
savings on the solar PV system installation. On larger commercial projects, the economies of scale further
increase the savings. The “life-cycle” savings of solar on metal roofs, further enhances these economies.

Life-Cycle Cost

While metal roofing may be initially higher in cost than alternative roofing options, the value proposition of
metal is most cost-compelling when evaluated using life-cycle cost. The primary reasons are: 1) Low roof
maintenance cost and 2) Extended roof service life over which the initial cost is spread.

When an array is mounted to any roof type, there are factors that can improve, or greatly diminish, the
value proposition of PV. In considering an investment like solar generation, a major factor is the lifespan of
the roof supporting the solar PV. Metal is the only roof type that offers the benefit of outlasting the PV.
[Installation systems will be discussed in greater detail in Part 2 of this series.]

The greatest life-cycle benefit of installing solar on metal roofs, however, is the cost avoidance of
inevitable replacement of alternative roof types. For instance, common asphalt shingles (steep slope) and
[thermoplastics] single-ply membranes (low slope) have much shorter service lives, therefore relative
certainty that the useful life of the roof will expire long before the solar PV array. Figure 1 shows the
expected mean service lives of common roofing materials based on survey of the Roof Consultants Institute
(2005)® and the Metal Construction Association “Service Life Assessment” (2014)".
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Figure 1 - Mean Service Life of Various Common Roofs
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The cost of roof replacement at that time will include the labor costs of dismantling and reinstalling the
solar PV array following roof replacement. The cost of lost electricity production while the system is down
and replacement of wiring and any damaged components during the process must be added to this. The
aggregated sum of those costs can approach the original cost of the solar system. For this reason, it is well-
advised to consider installing a new roof on roof types other than metal before solar is mounted, even if the
existing roof is only at 50% or less of its useful life.

Since the service life of a premium metal roof far exceeds that of the PV array, there is little concern
when mounting solar on that roof — even when aged 15-30 years. The probability of re-roofing or other
costly repairs 10 or 15 years later when the solar system is still functional is eliminated. Of course, it is
only prudent that aged metal roofs are also deserving of some scrutiny regarding their remaining service
life prior to making a final decision on the installation of a solar array.
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Financial Analysis and Payback

To accurately assess the real cost and return on a solar investment, one needs only to look at both the initial
costs and the ongoing O&M (life cycle) costs of both the roof and solar together throughout the expected
service life of the solar PV system along with prudent roof replacement costs as appropriate. Solar
contractors utilize commercially available software applications to predict long-range costs and return on
investment (ROI) of the solar side of this equation but rarely if ever involve the roof-life and replacement
consideration.

Typical financial proforma (e.g., economic analysis) for solar PV begins with the initial hard-cost side
of the equation. Investment credits and other incentives from federal, state and local utility sources are also
taken into consideration. The cost-recovery factors the output of the solar system in kilowatt-hours using
historical and site-specific “sun-hour” data. Other variables include current actual costs of electricity,
projected future rate increases, inverter replacement cost, routine maintenance, and output de-ratings from
efficiency losses initially and also over time. There are few (if any) such programs that consider roof
replacement costs at the mid-life of the PV system. Most solar installers know little concerning roof service
life or replacement costs. Software programs employed assume that the roof will last forever — but it
doesn’t.

Conclusions

Because roof and solar functions are interdependent, they together should be considered as a single asset
within the financial analysis. The financial analysis offered at the point of sale presumes the roof will last
for the entire life expectancy of the solar, yet this is often a mistaken assumption. With such an analysis,
systems become cash-positive within the first seven years of operation and show internal rates of return in
the range of 15-40% over a 30-year period. Similarly, solar lease-back programs are cash positive from day
one. But such an analysis is only valid if the roof outlasts the solar. Most roofs do not.

Solar is a financially prudent investment — provided roof replacement is not necessary.
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Founded in 1983, the Metal Construction Association brings together the diverse metal construction industry for the
purpose of expanding the use of all metals used in construction. MCA promotes the benefits of metal in construction
through:

* Technical guidance

*  Product certification

* Educational and awareness programs

* Advocating for the interests of our industry

* Recognition of industry-achievement awards

*  Monitoring of industry issues, such as codes and standards

* Research to develop improved metal construction products

*  Promotional and marketing support for the metal construction industry

* Publications to promote use of metal wall and roof products in construction

For more information, please visit the MCA Web site at www.metalconstruction.org
Copyright © 2021 Metal Construction Association. All rights reserved.

No part of this publication may be reproduced in any form or by any means, including photocopying, or utilized by
any information storage or retrieval system without permission of the copyright owner.

This document is for general information only. The document is designed to delineate areas requiring consideration.
Information contained in the document should not be used without first securing competent advice with respect to its
suitability for any given application. MCA does not assume responsibility and disclaims any representation or warranty,
express or implied, that such information is suitable for any general or particular use. Anyone making use of the
document assumes all liability resulting from such use.

The existence of the document does not in any respect preclude a member or nonmember of MCA from manufacturing,
selling, or specifying products not conforming to the document, nor does the existence of an MCA document preclude
its voluntary use by persons other than MCA members. The document does not purport to address all safety problems
associated with its use or all applicable regulatory requirements. It is the responsibility of the user of the guideline to
establish appropriate safety and health practices and to determine the applicability of regulatory limitations before use
of the document.

The Metal Construction Association reserves the right to change, revise, add to, or delete any data contained in the
document without prior notice.

It is the responsibility of the end user to verify the applicability of this information with the local building and fire
officials.
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