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ABSTRACT: Current means and methods for weatherizing low-income housing in the United States are outmoded and 

unsustainable.  Created under Title IV of the Energy Conservation and Production Act of 1976, the Weatherization 

Assistance Program (WAP) focuses on increasing insulation, sealing air leaks, and replacing energy inefficient 

equipment and appliances. The problem with this approach is it has become less effective due to a steady increase in 

the quality of house construction brought about by the adoption of energy codes and the introduction of the Energy 

Star program.  Recognizing this, the U.S. Department of Energy created the Weatherization Innovation Pilot Program 

(WIPP) to promote the research and development of more robust weatherization programs.  This paper details the 

SWIFT (Streamlined Weatherization Improvement for Tomorrow) Program that is under development by the 

University of North Carolina Charlotte, and how it is superior to WAP.  The research and development is structured 

around the weatherization of 800 low-income single-family houses throughout North Carolina.  Innovations include 

coupling of an affordable real-time power monitoring device with outdoor temperature and humidity sensors to notify 

occupants when conditions are favorable for using passive and hybrid ventilation strategies instead of air 

conditioning, thereby reducing energy costs and greenhouse gas emissions.  Looking beyond weatherization, many of 

the energy savings measures employed in the SWIFT Program are also suitable for implementation in the 

construction of new housing. 

 

 

INTRODUCTION 

For the past 35 years there has been some form of a 

federally funded weatherization program in the United 

States.  In 2010 the U.S. Department of energy posted a 

request for proposals (RFP) to research and develop 

innovative updates for the program.  This paper details 

the work that is currently being carried by the University 

of North Carolina Charlotte.   
     
A BRIEF HISTORY OF WEATHERIZATION IN 

THE UNITED STATES 

The Weatherization Assistance Program (WAP) came 

into being under Title IV of the Energy Conservation and 

Production Act of 1976, which was in response to sharp 

increases in energy prices triggered by the 1973 OPEC 

(Organization of Petroleum Exporting Countries) oil 

embargo against the United States.  It defines the 

longstanding approach to weatherization that 

predominantly involves increasing insulation, sealing air 

leaks, and replacing energy inefficient equipment and 

appliances to reduce energy usage. 

Not surprisingly, 35 years of steadily improving 

building practices, the adoption of energy codes, and the 

development of the Energy Star program has left the 

current means and methods for weatherizing low-income 

housing in the United States outmoded and 

unsustainable.  See figure 1. 

Recognizing this fact, the U.S. Department of Energy 

created the Weatherization Innovation Pilot Program 

(WIPP) to promote the research and development of 

more robust weatherization programs.  The University of 

North Carolina at Charlotte (UNC Charlotte) is one of 

sixteen grants to receive the grant. 

 

OVERVIEW OF SWIFT 

The WIPP funded program under development by UNC 

Charlotte is called the SWIFT (Streamlined 

Weatherization Improvements for Tomorrow) Program.  

<name 1> and <name 2> are the Co-principle 

Investigators for the project.  The program is being 

developed in tandem with Advanced Energy’s 

development of their Home Performance with Energy 

Star Program. 

One of the fundamental differences between SWIFT 

and WAP is the percentage of federal funding.  Whereas 

WAP relies heavily on federal funding, SWIFT 

leverages three or more dollars of non-federal support in 

the form of non-federal dollars, and in-kind services and 

goods for every federal dollar spent.  To structure 

SWIFT as a replicable program care was taken to only 

leverage resources with a national presence.    

The primary source of non-federal dollars comes 

from the HELP (Home Energy Loan Pool) Program 

administrated by the North Carolina Housing Finance 

Agency (NCHFA).  While HELP and NCHFA are 

unique to North Carolina, the type of loan and agency 

are not. Also, while SWIFT uses a forgivable loan 

program to secure non-federal funding, there are two 

other sources of non-federal funding that are a good fit – 

public benefit funds and on-bill financing with utilities. 

The primary sources of leveraged in-kind services 

and goods are Habitat for Humanity, which is providing 
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volunteer labor; and, Lowe’s Home Improvement 

Center, which is providing discounted materials.  

Energy, Inc. is also providing a discount on their real-

time power monitors. 

All of the other partners in the program are for-profit 

contractors who provide the social services, construction 

services, energy audits, and commissioning services. 

With a goal of weatherizing 800 single-family, low-

income houses throughout North Carolina, the total 

budget for the SWIFT Program is slightly more than $8 

million. 

 

THIRTY-FIVE YEARS OF CHANGE 

So what has changed over the past 35 years to cause the 

current means and methods for weatherizing low-income 

housing in the United States to become outmoded and 

unsustainable?  It is not due to a substantial increase in 

what is an unacceptably high poverty rate for a nation as 

wealthy as the United States.  According to the Census 

Bureau the current poverty rate is not substantially 

different than it was 35 years ago.  And, it is not due to a 

higher percentage of household income being spent on 

energy.  While low-income households spend a 

significantly higher percentage of their household 

income on energy than the average household, Bureau of 

Economic Analysis data shows the percentage of 

personal consumption spent on utilities is actually lower 

now than it was 35 years ago. 

What has changed is the social-political-economic 

context of weatherization, the depth of knowledge about 

environmental health, and the development of building 

technologies.  And, it is how the SWIFT Program 

capitalizes on these changes that set it apart from the 

existing Weatherization Assistance Program.  See figure 

1. 

 

REACHING THE LIMITS OF USING PASSIVE 

METHODS FOR WEATHERIZATION 

The Weatherization Assistance Program reduces energy 

consumption by focusing heavily on a passive method 

that does not require the building and the occupant to 

respond to changes in the weather.  See figure 2.  The 

weatherization measures primarily involve adding 

insulation, sealing air leaks, and replacing appliances and 

equipment with more energy efficient models.  The 

problem with this approach is it is becoming less 

effective due to a steady increase in the quality of house 

construction brought about by the adoption of energy 

codes and the introduction of the Energy Star program.  

The effectiveness of any measure is determined by its 

savings-to-return ratio (SIR).  For a measure to be 

deamed effective and approved for use it must have a 

SIR of 1.0 or greater. 

Compounding the problem of sealing to reduce air 

inflitration are increasing concerns about poor indoor air 

quality and its impact on a population that is seeing a 

higher rate of asthma in children and an aging baby 

Thirty-five Years of Change 
 

 In 1977, micro-controllers were “space-age” devices 

that were just beginning to appear in computers.  

Today, they are so ubiquitous they are found in 

equipment as mundane washing machines; however, 

their use in managing whole-house energy usage is for 

the most part nonexistent. 

 In 1984, the World Health Organization reports on the 

common occurrence of poor indoor air quality and its 

effect on health.   Today, there are well defined 

requirements – ASHRAE 62.6 – for maintaining good 

indoor air quality in houses. 

 In 1985, the discovery of a hole in the ozone layer of 

Earth’s atmosphere that protects life from ultraviolet 

radiation ultimately results in an international treaty to 

ban ozone depleting chlorofluorocarbons (CFC).  

Today, global concerns to reduce greenhouse gas 

emissions push for greater utilization of non-fossil fuels 

based methods to heat, cool and light housing.            

 In 1987, the Brundtland Commission - formally called 

the World Commission on Environment and 

Development of the United Nations - provides one of 

the first widely recognized definitions of sustainability.  

Today, governments are seeking environmentally 

sustainable solutions that are sustainable within their 

social-economic context.  

 In 1992, the Energy Policy Act mandates the 

Department of Energy participate in the writing of 

national codes to implement energy codes; and, the 

Environmental Protection Agency introduces the 

Energy Star program.  Today, the increasing percentage 

of low-income houses built with energy saving 

measures, and equipped with energy efficient 

appliances and equipment is diminishing the 

opportunity to reap cost effective energy savings with 

additional insulation, air sealing, and upgrades.  

 In 1997, John Elkington outlines, in Cannibals with 

Forks: the Triple Bottom Line of 21st Century 

Business, why companies need to modify their 

accounting to include the social, environmental and 

economic bottom lines to successfully conduct business 

in a changing world.  Today, the list of companies 

using the triple bottom line includes Johnson & 

Johnson, Ben & Jerry’s, Ford Motor Company, 

Hewlett-Packard, and many more. 

 In 2007, the Department of Energy, the American 

Institute of Architects (AIA), the American Society of 

Heating, Refrigerating and Air-Conditioning Engineers 

(ASHRAE), the Illuminating Engineering Society of 

North America (IESNA), and the U.S. Green Building 

Council (USGBC) sign onto the Architecture 2030 

Challenge to make new and existing buildings carbon-

neutral by the year 2030. Today, design professionals 

and developers are struggling to meet the challenge.  

 

Figure 1: A timeline of change. 
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boomer generation contracting COPD (chronic 

obstructive pulmonary disease).  On the social-political-

economic side are the ongoing problems of securing 

funding for, and public backlash against, a government-

run weatherization program that has yet to develop a 

sustainable operational plan. 

 

IDENTIFYING THE OPPORTUNITIES OF USING 

ACTIVE METHODS FOR WEATHERIZATION 

Active methods require the building and/or the occupant 

to respond to changes in the weather.  See figure 2.  The 

intelligent building method uses sensors, micro-

controllers, motors and other devices to open and close 

building components and turn on and off equipment. 

Most of the devices used for this method are too 

expensive for use in low-income housing; however, there 

are a few that are within reach of a weatherization 

budget. One such device is The Energy Detective (TED) 

real-time power monitor that is manufactured by Energy, 

Inc.   

The other active method is the intelligent occupant 

method.  It relies on teaching the occupant to use the 

building systems.  In non-residential building this is a 

common practice that is part of commissioning, which is 

widely accepted as a hard cost.  The challenge in 

weatherization is getting the residential building sector to 

recognize the value of commissioning and to accept it as 

a hard cost.  This is an issue because the funding for soft 

costs is typically limited to a percentage of the hard 

costs, and most of the soft costs are consumed by legal 

fees and other services. 

 

SWIFT USES THE FULL RANGE OF METHODS 

 The SWIFT Program uses all three methods to 

produce results that are more robust than what are 

achieved with WAP. 

For example, it capitalizes on the opportunity to use 

fan-forced ventilation to offset part of the cooling load of 

the air conditioning system.  In Raleigh, North Carolina 

fan-forced ventilation can address 30% of the cooling 

load.  See figure 3.  To archive this, a TED 5000 real-

time power monitoring device is coupled with outdoor 

temperature and humidity sensors to notify the occupant 

when conditions are favorable for using fan-forced 

ventilation.  The occupant then has the option to run the 

air conditioner or a whole-house. 

A second example is it recognizes the savings-to-

investment-ratio (SIR) is sometimes higher for taking the 

time to educate the occupant on how to use a low cost 

device than it is for installing a high cost device.  

Consequently, the SWIFT Program has a robust 

commissioning component that provides three separate 

educational sessions for the occupants to learn how to 

use energy wisely. 

 
 

CONCLUSION 

To conclude, the SWIFT Program is a forward-looking 

program that brings together a diverse set of stakeholders 

and draws from a full range of methods to provide 

weatherization that is sustainable. 

It is environmentally sustainable because it reduces 

greenhouse gas emissions by reducing the use of fossil-

fuel based energy. 

It is socially sustainable because it 1) focuses on 

maintaining good indoor air quality to provide a healthy 

environment for the occupants, and 2) provides greater 

financial security for the occupants by reducing their 

energy costs.  

And lastly, it is financially sustainable because it is 

structured to garner public acceptance by reducing 

federal funding through the leveraging of volunteer 

labor, non-federal funding, and corporate citizenship.    

 

  

Figure 2: Methods for weatherization. 

Figure 3: Psychrometric data for Raleigh, North Carolina 


