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About the Report 

This report measures the economic impact and benefits that come from Duke Energy’s Supplier 
Diversity Program in 2019 – 2021. We provide electricity to 8.2 million customers in North 
Carolina, South Carolina, Florida, Indiana, Ohio and Kentucky, and collectively own 50,000 
megawatts of energy capacity. Our natural gas unit serves 1.6 million customers in North Carolina, 
South Carolina, Tennessee, Ohio and Kentucky. We employ 28,000 people. In 2021, we spent 
approximately $11.5 billion purchasing goods and services to provide electricity and natural 
gas to our customers. This report illustrates the economic contributions of these purchases and 
underscores our ongoing commitment to the diverse communities that we serve.

About our Reporting

This report contains the best information available at time of publication. Local economic impact 
data was estimated via partnership with Nicholas School of the Environment at Duke University 
using IMPLAN, an industry-standard economic impact modeling tool. We work to continually 
improve our data measurement, gathering and reporting processes to increase the integrity of 
information presented.
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A MESSAGE FROM HARRY SIDERIS

Diversity is an important part of Duke Energy’s current strength and future 
success, particularly as we lead the energy industry’s most ambitious clean 
energy transition. Our company has diverse service territories across seven 
states in the Carolinas, Midwest and Florida with varied and changing 
expectations and priorities, and we have an increasingly diverse employee 
population serving these customers and communities.

For nearly 40 years, we have been intentional in actively seeking and 
doing business with diverse firms that offer excellent products and services 
at competitive prices. Engaging diverse suppliers helps us meet our 
operational and financial goals and contributes to the economic vitality of 
the communities we serve. The contents of this inaugural Supplier Diversity 
Impact Report show the impact we are making.

We are committed to continue being a valued provider for our customers and 
trusted partner to our communities. With a large network of diverse suppliers 
where we live and work, we can further expand the economic impact of our 
supply chain to improve the vitality of our communities as we make progress 
on our clean energy transformation and net-zero goals.

FOR NEARLY 40 
YEARS, WE HAVE 
BEEN INTENTIONAL IN 
SEEKING AND DOING 
BUSINESS WITH DIVERSE 
FIRMS THAT OFFER 
EXCELLENT PRODUCTS 
AND SERVICES AT 
COMPETITIVE PRICES

Harry Sideris  /  EVP, Customer Experience, Solutions and Services
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WE HAVE SPENT MORE 
THAN $1 BILLION 
ANNUALLY WITH 
DIVERSE SUPPLIERS  
FOR SEVEN 
CONSECUTIVE YEARS

A MESSAGE FROM DWIGHT JACOBS

Duke Energy’s commitment to diversity, equity and inclusion is a cornerstone 
of our supply chain, informing our decisions and actions as we execute our 
ambitious clean energy transition. We believe these are business imperatives 
to building the supply chain of the future – one that is sustainable, resilient, 
and powered by partnership.

Our long-term success is deeply intertwined with the vitality of the diverse 
communities we serve, and through our Supplier Diversity program, we are 
making positive impacts on economic development locally, regionally and 
nationally. By providing opportunities for diverse businesses through our own 
supply chain and those of our prime suppliers, we have spent more than $1 
billion annually with diverse suppliers for seven consecutive years.

And our work doesn’t end here. Our program will continue to grow and 
evolve in step with the needs of our suppliers, customers and communities. 
We look forward to working together as we build a brighter energy future.

$1.04B

2015 2016 2017 2018 20192 20203 2021

$1.12B
$1.21B

$1.34B

$1.62B

$1.28B

$1.54B

1  Represents Tier 1 (direct purchases from diverse suppliers) and Tier 2 (spend by  
Duke Energy suppliers with diverse suppliers/subcontractors). 

2 The increase in 2019 spend from 2018 was mainly due to increased storm activity.

3  The decrease in 2020 spend from 2019 was mainly due to lower overall spend, partially 
attributed to the global pandemic.

$9.2B Total Spend With Diverse Suppliers Since 20151

Dwight L. Jacobs  /  SVP, Supply Chain and Chief Procurement Officer



CREATING SUSTAINABLE VALUE THROUGH RESPONSIBLE SOURCING

Sourcing Criteria

Duke Energy excels 
among its peers in its 
supply chain sourcing 
strategy. We have 
created a standardized 
approach to evaluating 
suppliers while 
maintaining flexibility 
and building resiliency 
to minimize the impact 
of supply disruptions to 
our business.

Corporate Responsibility

Duke Energy illustrates its 
commitment to corporate 
responsibility by including 
it as a core factor in our 
sourcing strategy. We help 
support our communities 
and fuel their economies 
by keeping a sharp focus 
on our suppliers and the 
impact they can have.

SUPPLIER
DIVERSITY

LOCAL ECONOMIC 
IMPACT

Supplier diversity

Use of diverse businesses 
at least 51% owned, 
controlled and managed 
by minorities, women, 
veterans, service-
disabled veterans, LGBT 
individuals, or individuals 
with a disability, or 
HUBZone businesses

Environmentally 
sustainable solutions 

Use of suppliers who value and 
implement environmentally 
responsible operations, products 
and services, such as landfill 
diversion, equipment repair, idle time 
reduction, backhaul improvements 
and warehouse operations

Local economic impact

Use of companies that are 
headquartered within our  
seven-state territory
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2019 – 2021 Top Industries Impacted – Local Jobs Generated through Direct Diverse Spend

Local Direct Spend

Duke Energy has 
spent more than 
$1.59 billion since 
2019 purchasing 
products and services 
directly from diverse 
businesses in our 
local communities.

Local 
Economic Impact

Through this local 
spend, Duke Energy 
has helped attract 
approximately 16,700 
jobs, generate 
approximately $931 
million in wages, 
and contribute 
approximately $1.57 
billion of added value 
to the local economies 
of our communities.

Women Business  
Enterprise (WBE)

$825.5M

Minority Business  
Enterprise (MBE)

$530.2M

Veteran Business  
Enterprise (VBE)

$234.7M

HUBZone

$48.5M

Jobs

9,107

Value Added

$828.7M

Wages

$511.8M

Jobs

5,007

Value Added

$520.5M

Wages

$274.3M

Jobs

2,498

Value Added

$220.2M

Wages

$141.9M

Jobs

446

Value Added

$41.5M

Wages

$25.3M

North Carolina

$348M

Jobs

3,871

Value Added

$328M

Wages

$216M

South Carolina

$132M

Jobs

1,344

Value Added

$112M

Wages

$71M

Jobs

7,650

Value Added

$736M

Wages

$407M

Florida

$700M
Kentucky

$6.3M

Jobs

62

Value Added

$5M

Wages

$3.6M

Indiana

$84.7M

Jobs

855

Value Added

$77M

Wages

$51M

Ohio

$309M

Jobs

2,779

Value Added

$302M

Wages

$174M

Tennessee

$12.1M

Jobs

116

Value Added

$12.1M

Wages

$7.7M

Construction

14,136
Architectural  

and engineering

425

Consulting and  
support services

553

Manufacturing

358
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SUCCESS IN ACTION – DUKE ENERGY PLAZA CONSTRUCTION

McFarland Construction earned its first job with Duke Energy after meeting with the 
company’s supplier diversity team, serving as a general contractor for a door and 
security access project at a Charlotte operations center in 2013. Now, it’s one of the 
construction managers building the interior of Duke Energy’s new headquarters in 
uptown Charlotte, the Duke Energy Plaza.

McFarland Construction’s responsibilities include framing, interior finishes,  
elevators, mechanical, plumbing, fire suppression, and electrical work – its  
largest Duke Energy project yet.

The 40-story building is expected to be completed in 2023 and generate more 
than $90 million in spend with diverse and local businesses – however, significant 
progress has already been made: 

	� $54 million in contracts awarded to diverse suppliers

	� $129 million with local North Carolina suppliers

Duke Energy’s project contractors and trade partners are also committed to giving 
back to the surrounding communities through volunteering, mentorship and more:

	� Batson-Cook recently raised over $15,000 for the third annual Back the Pack 
Fundraiser to provide lunch to students in Rock Hill who come from low-income 
households throughout the school year. 

	� McFarland and DPR Construction partnered with several other local organizations to 
build libraries for Promising Pages, a local nonprofit that provides books to children. 

	� Batson-Cook participated in Med Assist’s annual 5K Pancake & Beer run to raise 
money for prescription costs for local Charlotte residents of low-income households.

	� Batson-Cook, DPR and McFarland Construction partnered with The ROC Program, 
which provides paid and trained opportunities for local high school students 
interested in the construction industry.

Read more on illumination

“ Our partnership with  
Duke Energy is invaluable.  
They’ve offered opportunities 
for outreach, training and 
the enhancement of our 
environmental, health 
and safety program. Most 
importantly, these have been 
paired with the opportunity  
to provide our value- 
added services back to  
Duke Energy on some of 
their most important and 
complex construction projects. 
It’s great to get training, 
education and orientation 
around doing business, but it’s 
better when that exposure is 
coupled with the opportunity 
to work. Diverse businesses 
need to work to grow, thrive 
and develop, Duke Energy 
understands that.” 
 
Tino McFarland 
CEO, McFarland Construction

https://illumination.duke-energy.com/articles/his-construction-company-grew-from-spare-bedroom-to-multi-million-dollar-firm
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OUR SUPPLIER DIVERSITY PROGRAM

Supplier diversity is not new to Duke Energy. Our award-winning supplier 
diversity program was established in 1983 and continues to evolve to meet 
the ever-changing needs of our customers, suppliers and communities.

Duke Energy’s Supplier Diversity program reflects our commitment to 
inclusion and to developing and expanding relationships with diverse 
businesses at least 51% owned, controlled and managed by: 

	� Minorities

	� Women

	� Veterans

	� Service-disabled veterans

	� Lesbian, gay, bisexual and transgender (LGBT) individuals

	� Individuals with a disability

Or federally-certified small businesses that:

	� Are at least 51% owned and controlled by U.S. citizens, a Community 
Development Corporation, an agricultural cooperative, an Alaska Native 
corporation, a Native Hawaiian organization, or an Indian tribe

	� Have its principal office located in a Historically Under-utilized Business 
Zone (HUBZone)

	� Have at least 35% of its employees living in a HUBZone

Vision

Our vision is to have a best-in-class supplier diversity program that 
challenges cultural norms, enables opportunities for diverse businesses, and 
propels our supply chain into a more inclusive and dynamic future as we 
advance our ambitious clean energy goals.

Mission

Our mission is to proactively seek and build relationships with diverse 
suppliers to create a more sustainable supply chain. Through responsible 
sourcing we help our suppliers grow, create jobs and provide a positive local 
economic impact.

$1.5 BILLION
Women Business  
Enterprise (WBE)

$1.1 BILLION
Minority Business  
Enterprise (MBE)

$333 MILLION
Veteran Business 
Enterprise (VBE)

$57.8 MILLION
HUBZone  
Business

TOTAL THREE-YEAR  
DIVERSE SPEND BY  

DIVERSE CLASSIFICATION*

* Represents total direct spend with diverse businesses (including non-local businesses outside of 
Duke Energy's service territories)
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INCLUSION IN OUR TRANSFORMATION

Provide diverse businesses with a platform to showcase their talents and 
abilities in a way that can lead to visibility and scalability as we invest in our 
grid, people, processes and technology to achieve our clean energy goals.

Hire North Carolina

An innovative program directed and overseen by the North Carolina 
Utilities Commission that promotes economic development and job growth 
by maximizing the use of locally owned contractors for large in-state 
utility projects.

	� Since its inception in 2020, we’ve added 136 suppliers to our local 
contracting source pool for high value work taking place within the state, 
and awarded $259 million with resident contractors through 33 contracts, 
13 of which were awarded to diverse businesses.

Diversity in Clean Energy (DiCE)

A coalition sponsored by Duke Energy’s Sustainable Solutions team working 
collaboratively with T-Mobile, Microsoft, Kroger and three diverse suppliers. 
Its ultimate goal is to have diverse suppliers in clean energy incorporated 
into mainstream corporate supply chains and to destroy systemic barriers 
that exclude them from competing with larger, nondiverse counterparts.

145% INCREASE 
IN REGULATED 
RENEWABLES (SOLAR) 
SPEND WITH DIVERSE 
BUSINESSES FROM 2020 
TO 2021 ($37.3 MILLION)
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INCREASED SUPPLIER ENGAGEMENT

Broaden relationships with existing diverse suppliers and build new, strategic 
relationships with diverse suppliers with the capacity to serve multiple 
business units and geographies while supporting their operational needs 
and growing their capabilities in scope, scale and/or geography with support 
from our community partners and prime suppliers.

Supplier Diversity University

An invitation-only initiative designed for diverse suppliers with utility 
experience or who have the capacity to provide products and services 
needed to support our core business. Launched in 2021, the event provides 
resources and information on how to do business with Duke Energy. 
Participants will engage with prime suppliers and internal stakeholders to 
gain insight into upcoming opportunities.

Supplier Exchange Forum

A valuable networking opportunity for Duke Energy suppliers and corporate 
leadership. During the event, key industry insights are shared, and we 
present awards to recognize suppliers who share our commitment to safety, 
environmental stewardship and economic development through inclusion of 
diverse suppliers.
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175
Over 175 Virtual 

Matchmaking Sessions 
Conducted between 
Diverse Suppliers,  
Prime Suppliers or  

Duke Energy Sourcing 
Teams at 2021 Supplier 

Diversity University

200
200 Diverse Suppliers 
Participated in 2021 

Exchange Forum
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INTENTIONAL PROCUREMENT

Maintain an intentional focus on the inclusion of diverse businesses in 
competitive bidding events and sourcing strategies across all business units 
– emphasizing our support in growing diverse suppliers and the equity of 
contracts awarded for larger scope and budgeted projects.

Tier 2 Expansion Initiative

Our Tier 2 expansion initiative leverages the strong relationships we have 
with our prime suppliers to ensure they subcontract with and develop 
relationships with more diverse and local businesses.

	� Spending with diverse suppliers in 2021 exceeded $1.5 billion, with nearly 
40% of the spending from subcontracting by our prime contractors.

	� 58% increase in 2021 Tier 2 spend from 2020 (nearly $226 million).

Champions Network

Each business unit across Duke Energy establishes a Supplier Diversity 
Champion to identify and advocate for opportunities to include 
diverse suppliers.

	� 20.3% increase in total 2021 spend with diverse businesses from 2020.

$1.5 BILLION
2021 Total Spend 

with Diverse Suppliers

$613 MILLION
2021 Tier 2 Spend

20.3% INCREASE
2021 Spend with  
Diverse Businesses
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COMMUNITY OUTREACH AND PREFRRED RECOGNIZED CERTIFYING AGENCIES

Duke Energy supports economic development organizations, trade associations and more that promote the growth 
and development of small and diverse businesses through capacity building, technical assistance, and access to 
contract opportunities.

By actively engaging with these organizations, we create awareness of opportunities to work with Duke Energy and 
identify diverse suppliers who can support our core business as Tier 1 and/or Tier 2 vendors.

	� National Minority Supplier Development Council (NMSDC)

	� Women’s Business Enterprise National Council (WBENC) 

	� National Association of Women Business Owners (NAWBO) Chapters

	� National Veteran Business Development Council (NVBDC)

	� National LGBT Chamber of Commerce (NGLCC) Affiliates

	� Disability:IN

	� 2021 Florida State Minority Supplier Development 
Council (FSMSDC) Supplier Diversity Advocate of the 
Year Award

	� 2021 National Association of Women Business 
Owners (NAWBO) Orlando Chapter Advocate of the 
Year Award

	� 2017 – 2021 Human Rights Campaign’s  
“Best Places to Work for LGBTQ Equality”

	� 2015 – 2021 Black Enterprise “Best Companies  
for Diversity” 

	� 2020 African American Chamber of Commerce  
of Central Florida (AACCCF) Corporation of the  
Year Award

	� 2020 National Association of Women Business 
Owners (NAWBO) Greater Raleigh Chapter Corporate 
Partner of the Year Award

	� 2019 Institute for Supply Management – Central 
Indiana (ISM – Central IN) and the Mid-States 
Minority Supplier Development Council (Mid-States 
MSDC) Supplier Diversity Advocate of the  
Year Award

	� 2019 Hispanic Chamber Corporate Procurement 
Group of the Year Award

	� 2018 U.S. Veterans Magazine Top Veteran-Friendly 
Supplier Diversity Program

	� 2018 Florida State Minority Supplier Development 
Council (FSMSDC) Doing Well While Doing  
Good® Award

	� 2018 NAACP Equity Inclusion and  
Empowerment Index

	� 2017 Edison Electric Institute (EEI) Business Diversity 
Excellence Award

	� 2016 – 2017 U.S. Hispanic Chamber of Commerce 
Million Dollar Club

	� 2016 Florida State Minority Supplier Development 
Council (FSMSDC) Corporation of the Year Award

	� 2015 National Veteran-Owned Business  
Association (NaVOBA) – Military-Friendly   
Supplier Diversity Program

DUKE ENERGY’S AWARD-WINNING SUPPLIER DIVERSITY PROGRAM

Awards and Recognitions

https://nmsdc.org/
https://www.wbenc.org/
https://www.nawbo.org/
https://nvbdc.org/
https://nglcc.org/
https://disabilityin.org/
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“Duke Energy has been a game changer for JL Raper. We were a small siteworks/grading 
contractor and Duke Energy has helped us build our JL Raper name and brand. They have 
provided us the experience and momentum we needed to get to where we are today! The 
size projects that we have worked our way up with inside Duke Energy has helped promote 
our buying power, connected us with other reputable colleagues that we have joined with on 
other Duke Energy projects and outside of the Duke Energy gates. We have been brought on 
to complete Duke Energy projects based on past experience inside Duke Energy and also our 
WBENC certification.” 

Crystal Hutchins  
President, JL Raper Corp.

“The unwavering support of Duke Energy for the Women Empowerment Wednesday 
Initiative directly positioned the program to reach our goal of providing holistic business 
development services to women around the world. Duke Energy’s sponsorship, leadership 
and participation of the Women Empowerment Wednesday Initiative propelled our mission 
and vision of empowering and educating female entrepreneurship into markets and countries 
we couldn’t have reached alone. We are very appreciative of the unmatched support of the 
Duke Energy team.”

Kimberly Rosier Jean-Louis  
CEO, 3D Strategic Management

“For many years, Duke Energy has been an essential partner in our mission to build 
a stronger, more equitable society by supporting and promoting minority business 
development. The definition of a true partner, Duke Energy also participates at the 
grassroots level of advocacy, participating on several committees that ensure our connection 
events have impact and guaranteeing the Ohio Minority Supplier Development Council 
(OMSDC) maintains operational excellence.” 

George Simms  
President, OMSDC

“Duke Energy has been a valuable partner to the Florida State Minority Supplier Development 
Council (FSMSDC). The organization provides leadership on our board of directors, is 
committed to supplier diversity and does business with many of our minority businesses. 
Also, Duke Energy’s Foundation contributed to the organization during the pandemic to help 
us to continue to work toward the economic success of diverse businesses.” 

Beatrice Louissaint  
President, FSMSDC

SUPPLIER AND COMMUNITY PARTNER TESTIMONIALS
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“Duke Energy has been a partner to Women’s Business Enterprise Council Ohio River Valley 
(WBEC ORV) since our inception in 2009. They have always supported us by being a 
sponsor, sitting on subcommittees, and providing opportunities for our Women Business 
Enterprises (WBEs). This partnership has more than proven to be a fruitful relationship and 
over the years, we have helped them identify potential suppliers for their supply chain. We 
greatly value their partnership and know that we can always count on them. Their support 
means a lot to the organization as we would not be where we are today without them.” 

Sheila A. Mixon  
Former Executive Director, WBEC ORV

“Duke Energy has been a dedicated member and community partner to the African American 
Chamber of Commerce of Central Florida (AACCCF). In the middle of the COVID-19 
pandemic and amid much social unrest in the nation, Duke Energy increased their 
membership to be a trustee of the AACCCF. Trustees play a vital role in the work we do 
through their visibility and sponsorship. All funds go toward executing our mission to foster 
economic success for African Americans and the African American business community of 
Central Florida. With the help of Duke Energy, we have also been able to host networking 
events for members to engage with each other and the greater community as well as 
strengthen our programming. We are proud of all the opportunities our members have 
thanks to our partnership with Duke Energy.” 

Tanisha Nunn Gary  
President, African American Chamber

“Duke Energy’s Supplier Diversity department organized a day of personal meetings  
with key partners working on various Duke Energy properties. Since attending, several  
Duke Energy team members from their C-Suite down have consistently followed up to 
make sure meaningful connections are being made and revenue generated. In addition, 
Duke Energy’s activity has helped ZayMat enter new markets and supply construction, PPE, 
safety and fuel to additional energy companies and outside contractors because of our 
performance over the last two years.” 

Terrell Dillard  
President, ZayMat Distributors

“Through the hands-on leadership and support of Duke Energy – including the provision 
of grants and sponsorships – Carolinas-Virginia Minority Supplier Development Council 
(CVMSDC) is able to strengthen the four pillars of our work: Certification, Development, 
Connection and Advocacy. Continued support from Duke Energy allows CVMSDC to grant 
our Minority Business Enterprises (MBEs) leadership training and business development 
scholarships. These customized programs allow minority business owners to retool their 
businesses and to focus on economic growth and development. Duke Energy also provides 
connection opportunities through our council’s networking and matchmaking events. We are 
thankful to count Duke Energy as an annual supporter of CVMSDC.” 

Dominique Milton  
President, CVMSDC
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“For 29 years, The Hispanic Chamber of Commerce of Metro Orlando (HCCMO) has been 
supporting the growth of the Hispanic business community in Central Florida. Duke Energy 
has been a top investor and integral partner in helping the chamber fulfill its mission 
through its various programs and events, including HCCMO’s Supplier Diversity program that 
encourages the use of diverse-owned businesses as suppliers and provides them education 
and unique networking opportunities to help them increase access to bids and contracts 
with the public and private sector.”

Gaby Ortigoni  
President, HCCMO

“Our partnership with Duke Energy has helped our organization by strengthening the wealth-
creating capacity of our members and by promoting economic development with the 
entrepreneurial community. We believe that having this partnership has enabled us to serve 
our members better as we strive toward empowering and enabling women-owned businesses 
in the state of Indiana. The opportunities for our members to introduce their products and 
services, as well as build meaningful and mutually beneficial partnerships, align perfectly 
with our mission and vision.” 

Lee Ann Richardson  
Executive Director, National Association of  

Women Business Owners (NAWBO)-Indianapolis

“As a minority-controlled company, MasTec values the opportunity to participate in leadership 
panels sponsored by Duke Energy to promote and advance diversity in our industry. Their 
focus on inclusion, equity and charitable contribution are tenets shared by MasTec, and we 
are proud to partner with Duke Energy in numerous events throughout the year.” 

José Mas  
CEO, MasTec
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“Duke Energy made us a stronger and more competitive business with an emphasis on 
continuous improvement and value-added services. Over the past 15 years, we have truly 
developed a partnership. Duke Energy has made us a part of their team, participating in 
control room decisions during emergencies, to introducing us into their supply chain and 
helping us grow our bulk fuel and fleet card business within their echo system. Truly a 
partner!  Additionally, Duke Energy sponsored HPC as a Corporate Plus Member at NMSDC 
and has made referrals to other corporations on behalf of HPC. This opportunity gave us 
the capacity and credibility to service other large utility and industrial customers nationally. 
Today we are the preferred supplier for many Fortune 500 customers across America.”

Stephen Hightower II 
Hightower Petroleum Company

“ Without the support of Duke Energy’s supplier diversity efforts and events, it would have 
taken us a very long time to make connections. In 2019, we were invited to attend the 
Annual Energizing Powerful Connections event in New Orleans where we were introduced 
to other utilities. This kind of generosity is so appreciated and exemplifies Duke Energy’s 
commitment to promote veteran-owned businesses.”

Roddy Phillips 
CEO, ARC Energy Services
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By measuring the relationships between industries 
and consumer spending, we are able to show how 
purchasing goods and services within an industry 
impact each of the seven states Duke Energy serves. 

Below are the key metrics that we measured:

	� Employment: Measures the number of  
jobs created as companies hire workers to meet  
the needs of Duke Energy’s purchases. Includes  
self-employed, wage and salary, full-time, part-time 
and seasonal jobs.

	� Value Added: Employee wages, proprietor  
income, and taxes (also known as Gross Domestic 
Product (GDP)).

	� Labor Income: Measures the total value paid to local 
workers within a region. It is the income source for 
induced households spending estimations, includes 
employee compensation and proprietor income.

Within each of these metrics, there are three types of 
economic impacts in this report:

	� Direct Impacts: The impact that is created in the 
industries in which a purchase is made.

	� Indirect Impacts: The impacts created by the supply 
chain required to create the original product or 
service.

	� Induced Impacts: The impacts created by employees 
spending wages on food, entertainment and other 
activities not related to industry study.

APPENDIX
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