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Maine’s housing producƟon goal, of building more than 80,000 
housing units by 2030, represents an enormous increase in 
construcƟon.  The need is so large that bold process changes are 
needed to meet it, which in turn requires public/private collaboraƟon 
to safely make those changes.  The establishment of Maine’s Office of 
Community Affairs promises a moment-in-Ɵme to achieve that 
collaboraƟon. 

Maine struggles to build a few thousand homes a year – of which 
~1000 homes are affordable.  Therefore, as a starƟng point, we 
wondered if changes in construcƟon methods could improve 
affordability of newly constructed housing in Maine?  Might that in 
turn prompt private-market, lower-cost, housing to be built and at the 
same Ɵme help stretch scarce subsidies further for the lowest income 
households?  Might greater adopƟon of new(er) construcƟon 
technology bridge the gap between construcƟon costs and what 
most Maine households can afford?   

ExecuƟve Summary:  The answer is a qualified “yes”.   Newer 
methods can reduce costs to an extent.  However, there are many 
barriers.  ConstrucƟon technology alone, will not completely solve the 
problem.  New(er) technology is an important tool in the tool kit and it 
is worth addressing the remaining barriers to broaden adopƟon. 

Uninsulated exterior wall panels are widely used, and therefore no 
addiƟonal cost savings is likely.   

Insulated panels, where framing inspecƟon is done at the factory by 
Maine-licensed Third-Party Inspectors (TPI), does have room for 
addiƟonal adopƟon and therefore cost savings.  The largest hurdle to 
broader adopƟon is industry knowledge – for example greater training 
around the nexus of factory TPI, local code enforcement officers (CEO) 
and reliance (and costs) for structural engineers’ on-site support.  Both 
cost savings and reducing barriers to broader adopƟon are possible 
should MOCA engage in training and coordinaƟon between state and 
local building officials. 

Modular components have the most promise and the most barriers.  
Depending on whether the state is able to reach a higher level of 
standardizaƟon, Maine could see cost savings of 10-35% of total costs 
from the greater uƟlizaƟon of modular.  Barriers are extensive, 
including the same code-enforcement issues as insulated-panel 
construcƟon; double sales tax is charged on modular units and the licensing requirements have 
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not coordinated with training programs resulƟng in lack of human capacity.  Overall, there is a 
lack of industry knowledge about the opportunity of factory-built components and a related 
substanƟal inerƟa.  

The analysis, opinions and views expressed herein are solely those of the author and do not necessarily 
reflect those of MAHC or its members. 

Details: 

Below are three sets of factors to consider based on Fall 2024 interviews of Maine General 
Contractors; Manufacturers of Panels/Modular; Developers; Industry groups; State 
Standards/Licensing Board and Architects/Designers: 

1.  Root Causes: A refresher on “why is building lower-cost, affordable, housing so 
challenging?” 

2. Current status of newer construcƟon technologies such as panelized construcƟon and 
modular and what are the pros and cons of each? 

3. What can be done:  what can Maine do to improve the odds of higher adopƟon rates, in 
order to encourage lower-total-construcƟon-costs and thereby start to move towards 
the housing producƟon goals outlined by HR&A under LD2003? 

Root Causes: Why is it so hard to build lower-cost (aka affordable) new homes? 

Housing construcƟon is a complex ecosystem.  There are dozens of organizaƟons (public and 
private) that impact the construcƟon of a single home.  Each of these enƟƟes can have a 
different funding source and business model.  Changing incenƟves is extremely challenging and 
requires intense collaboraƟon.  For example: 

 Each new development is its own virtual company, formed for a period of Ɵme to 
complete the work and share the risks.  OŌen a singular LLC is set up for a single 
address.  This could be thought of as a “coordinaƟon tax” and it is very high. 

 There are 24 subcontractors, on average, per new single-family home and it takes about 
1 year to build. MulƟ-family has an even higher number of “subs” and takes closer to 2 
years of construcƟon aŌer 3-5 years of permiƫng/approvals.  Permiƫng takes much 
longer than construcƟon (source NAHB).   

 The proliferaƟon of requirements has resulted in extreme specializaƟon – both in the 
number of “subs” – and even within a “sub” (e.g. drywall or flooring may have 3 
different teams of specialists).  The Ɵme lost from coordinaƟng schedules is another 
example of a high coordinaƟon tax. 

 The ecosystem extends well beyond what most would think of as a construcƟon worker 
– from surveying and engineering, Ɵtle work, legal and accounƟng, distributors, 
transportaƟon, earthwork – to repairing heavy equipment.  ConstrucƟon has a high jobs 
mulƟplier.  Meaning that for every 1 construcƟon job, nearly 4 other jobs are created 
and need to be filled.  Increasing labor capacity is extremely challenging at all levels.   
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 Lack of capacity is endemic. There are shortages in number of companies who will bid 
– as well as number of workers at each of those companies.  Our educaƟonal system 
tends to focus on skills training (i.e. preparing someone to be an employee) not on 
creaƟng new companies. 

 “A”affordable developers who build for low and extremely-low-income residents have 
become creaƟve, oŌen finding 10 or more layers of financing to support a project.  This 
highly complex capital stack also adds costs.  One developer suggested that they have 
to hire “one full-Ɵme office worker per project, just to handle the reporƟng and 
compliance requirements”. 

Given all this, not surprisingly, naƟonally construcƟon producƟvity has plummeted over many 
decades (source McKinsey) and Maine’s construcƟon producƟvity is 14% below the naƟonal 
average (source 6/2023 Maine DECD construcƟon industry profile)

 

 

 

By some measures – as much as 40.6% of total development costs are from increased regulatory 
burdens over Ɵme (source: NAHB’s small, naƟonal, survey).  To validate this naƟonwide study, for 
relevance in Maine, is not so easily done.  However, Maine’s soŌ costs are typically thought of as ~20-
30% of total costs and many soŌ costs are to meet regulatory requirements of some sort.  Hard costs 
also have regulatory costs like OSHA.  DirecƟonally, this naƟonal data seems roughly correct for Maine 
and is a large component of total construcƟon costs, thereby lowering the number of units that can be 
built at an “affordable level”.  
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These challenges are not unique to Maine.  However, what is addiƟonally 
challenging for Maine is both the age of her workforce, and the small size of  
households.    Maine overall has a high percentage of 1 person households 
(medium blue on map to the right ) at 29-31.2% of households (vs. naƟonal 
average of 27.6%).   

Somewhat surprisingly, the most urban areas of Maine do not have the highest 
rate of small household size.  The Dark Blue areas are more rural parts of Maine 
where 31-70% of all households are 1 person households.  According to the 
ProducƟon Goals Report, many of the areas in Maine that need the highest % 
increase in new housing construcƟon, live in regions with a very high percentage 
of 1 person households.   

It is extremely challenging from both a construcƟon-cost, and “affordability” 
perspecƟve, to house a single-person household. 

For example, using a number of assumpƟons, my ballpark esƟmate of “affordable 
construcƟon cost” is relaƟng income to a theoreƟcal new construcƟon budget. A 
single full Ɵme minimum wage worker has a construcƟon budget of roughly 
$75,000.  Compared to an average construcƟon cost of a basic apartment at 
roughly $375,000 – or 5x what a full-Ɵme minimum wage worker could afford.  
Even the median income HH cannot afford the average construcƟon cost of a new 
basic rental or SF home ($280-300K is what is affordable vs. $375-468k 
construcƟon costs).  Worth noƟng the average salary of a Maine construcƟon 
worker in 2022 ($64,244) is below the Maine median HH income of $75,160.  
Meaning that a construcƟon worker, on average, cannot afford the housing they are building.  

Actual construcƟon costs vary; however, they are consistently 1.5-5x what is affordable. 
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2.  Will greater adopƟon of construcƟon technology help bridge the cost: 
affordability gap? 

Uninsulated panels, including ones that have exterior foam-core or zip-panel construcƟon, are widely 
used.  Which means that any cost savings is already baked-in.  These types of exterior framing + 
sheathing + moisture-barriers are widely available and do not change the code-enforcement inspecƟon 
process, vs. insulated-wall-panels and modular which both have licensing and code-enforcement 
challenges.   

There is more room for adopƟon of insulated panels, but there are also more barriers.  Modular 
construcƟon for mulƟ-family is the least uƟlized technology, it is growing with rural rental projects and 
others – and some of the barriers faced overlap with those of insulated-panels. 
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Key barriers are code-enforcement and licensing processes.   

Modular construcƟon requires an extra level of licensing from the Manufactured Housing Board (MHB) 
with currently no training “feeder” program to create more licensed-installers.  There is also no way a 
large general contractor can become licensed “as a company” for modular installaƟon.  The largest GC 
companies in Maine would likely want their licensing secure, prior to bidding on a project, without 
worrying about employee turnover.  CreaƟng a path for corporate licensure is criƟcally important in my 
view.  There are also 2 layers of sales tax charged on modular – once on the materials used (just like site-
built) and then another layer of sales tax charged when the modular-component is delivered. 

InspecƟons and code enforcement is also an issue.  The nexus between Maine-licensed-third-party-
inspecƟons (TPI) in the factory, structural engineer oversight and  local code enforcement officer (CEO) 
inspecƟons needs coordinaƟon, codificaƟon, simplificaƟon and training.  There have been instances 
where the builder pays for duplicate inspecƟons: factory-inspecƟon and local inspecƟon as the town is 
unwilling to accept a licensed TPI’s oversight.  Other Ɵmes the builder must include a significant cost for 
the structural engineer to be present on site, helping coordinate local CEO inspecƟons.  And others 
where the town requires “their own” TPI (third party inspector in the factory – being unwilling to accept 
the licensure of any TPI in Maine).   This complex code-enforcement dance, while well intenƟoned, adds 
to costs and risks – and is a barrier. 

The pros outweigh the cons for greater adopƟons of both insulated-panels and modular, however, 
industry pracƟces are slow to evolve.  The cost savings potenƟal for modular components is much higher, 
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however, so are the barriers. 
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What can be done? 

All types of construcƟon: 

Snow load tables are but one example of the need for greater public/private coordinaƟon.  Below is the 
map of the state.  The areas in white have no snow-load data and are considered “case studies”, meaning 
extra engineering costs occur because each builder has to hire an engineer to do the assessment.  
CompleƟng and updaƟng the snow load tables would help the industry.  Developers of the rural rental 
project in Madison, suggested that had they been able to use the neighborhing counƟes’ snowload 
table, they would have saved $100,000 on roof costs across 2 buildings and 18 units. 
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Another challenge with snowload tables (or the lack thereof) is that local codes oŌen require a certain 
roof pitch obstenisbly for snow load safety.  That single code, however, effecƟvely prevents more 
affordable types of housing.  Manufactured (mobile) homes and lower-pitched modular roofs (those 
with a low enough pitch to be shipped completed) generally are effecƟvely prohibited by low roof pitch 
local codes.  ConstrucƟng secondary roofs over manufactured housing, or higher pitched modular roofs 
which have to either be hinged roofs from the factory or completely built on site - all require extra site 
work, adding to costs and reducing affordability.  The extra costs, of meeƟng these local codes, lowers 
access to affordable housing.   
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Panelized ConstrucƟon 

 

Modular ConstrucƟon 
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Does Maine need addiƟonal factory capacity? 

Capacity is a hot topic nearly everywhere.  However, different things are meant by different people.  
From the interviews conducted in fall 2024, there does not appear to be a factory capacity shortage.  
There is a huge human-capacity issue and a “number of companies to bid” capacity challenge.  The 
state needs substanƟal new capacity at many levels: 

1. Training programs;  The exisƟng programs oŌen need addiƟonal “seats” to train students who 
want to enter the trades.  I call this “clearing the student wait lists”.   

2. Create new programming that serve as feeder programs for licensed professionals, especially 
modular installaƟon licensing -  combined with micro-licensing credenƟals to be created 

3. If there are insufficient trainers – consider asking the naƟonal guard to help recruit and 
establish a dedicated training center (staffed with returning reƟrees?) which would be free to 
Maine residents  

4. Task the educaƟonal programming in the state to create business development programming 
for trades people who want to start their own companies.  The state is short of skilled/trained 
labor – as well as the number of companies available to bid on the work.  Low compeƟƟon = 
“charge what the market will bear” mentality. 

5. Fund addiƟonal staff (together with reexamining the essenƟality of reviews/licenses) at Maine 
housing-related departments 

6. Accept trade licenses from other states (e.g. plumbing and electrical).  Other states are 
accepƟng licenses from elsewhere as qualifying in-state 

Below and in the appendix, are some key charts from 6/2023 Maine DECD construcƟon industry profile.  
NB: the green secƟon is somewhat misleading as it contains only workers self-idenƟfying as residenƟal 
(single family housing typically). Most mulƟ-family construcƟon would fall within the yellow 
“commercial” segment. Within the dozens of subcontractors needed for a new construcƟon project – are 
the large dark-blue segment of contractors.  Missing are architects, engineers, surveyors, realtors and 
housing developers, housing-finance workers, esƟmators, site planners, code enforcement, municipal 
and state workers for licensing, project and permit review.  Combined Maine likely needs well over 
40,000 new workers to meet its housing producƟon targets. 
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In summary, Maine needs to address 3 wickedly complex challenges: 

1. How can Maine encourage addiƟonal adopƟon of factory-components?  Factory-built housing 
and housing-components are more ergonomic and less weather sensiƟve, and therefore allows 
older workers to stay in the industry longer.  It also has the promise of lowering construcƟon 
costs.  In turn, lowering construcƟon costs, and streamlining processes, lowers risk and thereby 
has the greatest chance to restart the private market for lower-cost (aka affordable) housing 
construcƟon.    

2. How can Maine encourage the creaƟon of new companies (see high concentraƟon stats in 
DECD report) to expand capacity? 

3. How can Maine train 10’s of thousands of new workers?  There are 49,284 individuals involved 
in construcƟon (and that leaves out many key pieces to the construcƟon ecosystem).  Training 
40,000+ workers is akin to training a small army.  CreaƟve thinking is needed beyond how to add 
100 seats to Maine’s CTE electrical programing.   
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Appendix: 

 

 

AssumpƟons and definiƟons: 

1.)  Affordability is a defined term.  Capital “A” affordable means housing that relies on public-
subsidy through a variety of programs that provide housing for lower income households.  LiƩle 
“a” affordable means naturally occurring lower-priced, market-based units, oŌen either provided 
through older housing stock or convenƟonally financed construcƟon of units that are smaller in 
size. 

2.) Field Notes is the start of a conversaƟon.  It is not intended to be an exhausƟve survey.   
3.) TranslaƟng affordable monthly housing expenditures (30% of income) to an esƟmate of 

construcƟon costs supported by that payment, necessitates a range of assumpƟons.  Chief 
among the assumpƟons are interest rates (Maine Housing’s first-Ɵme-buyer, APR of 6.495% was 
used at the Ɵme of this analysis); taxes and insurance.  Including property taxes may seem 
excessive for some non-profits, however other landlords/owners would have to pay that expense 
– so I have included it to be conservaƟve in these esƟmates. 

4.) My calculaƟon of “implied affordable construcƟon budget” presumed 1 full-Ɵme minimum wage 
worker, who would need an underlying affordable construcƟon cost of $70-80,000.  Updated as 
of 1/1/2025 to a min. wage of $14.65, a 1 minimum-wage-worker household would need to 
spend $762/month on housing to be affordable.  This income presumes a 40-hour week and 52 
weeks/year of employment, or $30,472/year in income.  This is roughly equivalent to HUDS AMI 
esƟmate of a 1 person HH in Kennebec County at 50% AMI.  Note the recent increase in the 
minimum wage only adds a liƩle over $1000/year in income or an extra $312/year towards 
housing expenditures.   

5.) We included builders across types of housing.  The affordability gap is not much different 
between mulƟ-family and single family; nor between built-to-rent vs. built-to-own housing.  
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Service costs, extra regs (ADA/fire) and occupancy costs for mulƟ-family offset higher density 
land use benefits. 

 

** 6 recent awards 

 

 



 

pg. 16 
7  J a n u a r y  2 0 2 5  S a r a h  J .  S t u r t e v a n t  
 s j s t u r t @ g m a i l . c o m  

FIELD NOTES II: CAN CONSTRUCTION TECHNOLOGY IMPROVE AFFORDABILITY 

 


