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Abstract
Companies in the construction industry have a waahgeof choicesof supplies for the
company6s needs i n b-state) slipplrers withia key southerh states hawec a |

issues gaining market shamgthin the construction sectarConstruction companies often
outsource their purchase of wood proddicisn a differentstate or country, whicadversely

affects the local economy due to not purchasing frestate or local wood product suppliers.
Construction companies are often not aware of local suppliers due to lack of resources or general
lack of knowledgeThe primaly research questioof this thesiss: can construction company
procurement decisions and supplier selection methodddeapwood product suppliers gain

more market share within the construction indus@gtpanies within the state$ Georgia,

Texas, @lahoma, South Carolina, Florida, and Virginia were interviewed over the phone and in
person taleterminehow the companies choose the wood product suppliers and what factors
impactthe purchasing decisions. Key factors incllidest, quality, delivery |éxibility,

location, relationship, and payment options. A sumegonstruction companies wareatedand
conducted after thimterviewswere concludedmportant factors highlighted by the survey
responsesicluded: cost, qualityrelationshipand leadime in choosing supplier.Suppliers
wereaskedo differentiate their productssing informatiorthe construction companies

highlighted as factors they emphasiz€dnstruction companiexfered insight into how they
purchasevood productsthefactors theydesirein their suppliers, andow often they purchase
in-state.In-state wood product suppliers have an opportunity to gain market share within the
construction industrysing the fatrs those construction companfagsored ininterviews and

survey results



Factors Behind ConstructionC o mp a rPurehasing Decisions of Wood
Products and Insight into how Local (InState) Wood Product Suppliers can
have a Bigger Market Impact

Joseph Philip Pomponi

Public Abstract

Companies in the construction industry have a wide range of cladisapplies for the
company6s needs i n b-state) slipplrers withia ke southerh states hawec a |
issues gaining market share within the construction sectors. Construction companies often
outsource their purchase of wood products from a diffestae or country, which adversely

affects the local economy due to not purchasing frestate or local wood product suppliers.
Companies within the states of Georgia, Texas, Oklahoma, South Carolina, Florida, and Virginia
were interviewed over the phoaad in person to determine how the companies choose the wood
product suppliers and what factors impact the purchasing decisions. Key factors included: cost,
quality, delivery, flexibility, location, relationship, and payment options. A survey of

constructbn companies was created and conducted after the interviews were concluded.
Important factors highlighted by the survey responses included: cost, quality, relationship, and
lead time in choosing a supplier. Suppliers were asked to differentiate theictigrading

information the construction companies highlighted as factors they emphasts&telwood

product suppliers have an opportunity to gain market share within the construction industry using
the factors those construction companies favored @mir@ws and survey results.
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1. Introduction

1.1 Overview

Construction is defined as the erection, maintenance, and repair of immobile structures, the
demolition of existing structures, and land development (Eccles IB8d)J.S. construction

i ndustry i s among ¢ teahing ovesl,208 Hlionl Tderegaedgpicallyma r k e t
threedefined sectoréor types of projectsyithin the construction industrgommercial
constructionpublic construction and residential constructionhese are contained within the
Aprivated or A pub lprivatedconstmiaticn projacts genecally cataim t or s ;
residential and commercial projects, while public construction projects usually involve
governments building#ccording to 40 USCS § 3301 (5) [TITLE 40. Public Buildings,

Property, and Works; Subtitle lluBlic Buildings and Works; Part A. General; Chapter 33.

Acqui sition, Construction, amdqAAl mermaatsi anb,uit
whether for single or multitenant occupancy, and its grounds, approaches, and appurtenances,
which is gengally suitable for use as office or storage space or both by one or more federal

agencies or mixedwnershipgovernment corporatiorss.

Commercial projects involve a number of different regulatishieh setthemapart from
residential construction projec#ll projects have to follow state and local building codes, fire
safety, etc. Examples of commercial projects include: shopping,medtaurantgndstructures
designed for commercial udeesidential projectgypically includeapartment buildings, houses,
and occasionally mukstory high rise building€rimarily, commercial projects use materials

such as steel and concreaidile residential homes use wood frames on a foundation of concrete.



Finally, public constructioprojects are local, state, or federal infrastructure projects, usually
financed by government institutions for various public purposes. These projetislode
residential and commercial elemerda example would begovernment funding a project for
low income assisted livingAdditional examples of public construction projects include: parks
and recreational facilitiegndgovernment structuresich agost dfices, jails, public education

facilities, roads, and power facilities.

After the 2008 recession, construction projects hiaginitially stalled havedrastically increased
and progress acceleratddhis increasevas due to positive trends in the resitiaihmarket

rebounding from the recession (Wang 2019).

Construction spending in the United States from 1998 to 2019, by sector (in billion
U.S. dollars)
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Figure 1. Spending in the United States Construction Industry by Sector (Wang, 2019)



Market opportunities for U.S. forest produetgpandegdnot only for traditional building and
emerging products, but traditional forest products ls@e:n more growth thaalternatives such

as concrete and steel (Goergen, Harding, Owen, Rey, & Scarlett Z0&3)onstruction industry
has been moving towardsone sustainable options such as wood in themerougprojects.
Sustainability in building materials tee concept of using more biodegradable materials for
construction projects. Sustainable development is described as enhancing quality of life and
allowing people to live in a healthy environment and improve conditions for present and future
generations (Ortiz, Castells, and Sonnemann 2002009,0rtiz, Castells, and Sonnemann
wrotei The i mproving social, economnableand environ
development are drawing attention to the construction industry, which is a globally emerging
sector, and a highly active industry in both developed and developing coorftaelustrate

these concepts, the life cycle assessment helps evalaaewinonmental load of products and

processedn 2009,0rtiz, Castells, and Sonnemaailso wrote

fiThe life cycle inventory (LCI) involves collecting data for each unit process regarding
all relevant inputs and outputs of energy and mass floweglss data on emissions to
air, water and land. This phase includes calculating both the material and the energy input

and output of a building systetn

Essentially, these analyses hdgierminehe life cycles of certain building materials and how
these materials can impact the environment during thesfullife and after theynaveused for
their purposeThe life cycle inventory impact assessment alsaluate potential environmental
impactsof certain materials used within the buildiddne idea$ to promote the use of more

sustainable building materials such as wood, and engineered wood products as opposed to



products such as steel and titanivrood materials tend to be moesvironmentallyfriendly,
and helpto redue energy consumptiooompare to the traditional building products such as
steel and concret€arbon emissions are important to consider when deciding the sustainability

of building materials, as well as the life cycleceftain material

Falk, 2009, wrotéWood has manpositive characteristics, including low embodied energy, low
carbon impact, and sustainability. These characteristics are important because in the United
States, slightly more than half of the wood harvested in the forest is used in constructibrh e r e
is a difference in energy consumption when mining for materials needed to make products such
as steel and other metals. Wood is easier to harvesisag@ss energy to construct projects.

The construction of a steBhmed house in Minneapolised approxnatelyl7 percenmore
energythan a wooedramed house (Lippke et al. 200Zable 1discusssthe designs of houses

in Atlanta and Minneapolis and the differencenergy consumption between stéamed and

woodenframedstructures

Table 1. Environmental Performance Indices for AboveGrade Wall Designs in Residential
Construction (Lippke et al. 2004)

Wood frame Steel frame Difference Change (%Y
Minneapolis Design
Embodied design (GJ 250 296 46 +18
Global warming 13,009 17,262 4,253 +33
potential (CQkg)
Air emission index 3,820 4,222 402 +11
(index scale)
Water emission index 3 29 26 +867
(index scale)
Solid waste (total kg) 3,496 3,181 -315 -0.9
Atlanta Design
Embodied design (GJ 168 231 63 +38
Global warming 8,345 14,982 6,637 +80
potential (CQkg)
Air emission index 2,313 3,373 1,060 +46
(index scale)
Water emission index 2 2 0 0
(index scale)
Solid waste (total kg) 2,325 6,152 3,827 +164

® 9% change = [(Steel framieWood frame)/(Wood frame)] X 100




Carbon playsmimportantr ol e i n t

he

eart hds

ecosystem and

havinga negative impact on ecosystem sustainability. Forests prejaarole in balancing the

Earthodéds car bon

cycl e. Essent

al

forests an

Iy,

through the carbon cycle. Bprocess converts carbon dioxide andexanto sugars for needed

for tree growth as well as releasing oxygen into the atmosphgpeoximately 26 billion metric

tons of carbon is sequestered within standing trees, forest litter, and other woody debris in

domestic forests and another 28.7ibilltons in forest soils (Birdsey and Lewis 20@ifferent

materials have different carbon emissions, taldbows carbon emissions of common building

materials and materials used in construction.

Table 2. Net Carbon Emissions in Producing a Ton of Vaous Materials (Falk 2009)

Material Net carbon emissions (kg C/8° Near-term net carbon emissions
including carbon storage within
material (kg C/t)¢¢
Framing material 33 -457
Medium-density fiberboard (virgin 60 -382
fiber)
Brick 88 88
Glass 154 154
Recycled steel (100% from scrap 220 330
Concrete 265 265
Concreté 291 291
Recycled aluminum (100% 309 309
recycled content)
Steel (virgin) 694 694
Plastic 2,502 2,502
Aluminum (virgin) 4,532 4,532

aValues are based on lifgyycle assessment and include gathering and processing of raw materials, primary and secondary
processing, and transportati$rSource: EPA 2006.From Bowyer et al. 2008; a carbon content of 49% is assumed for fvood.
The carborstored within wood will eventually be emitted back to the atmosphere at the end of the useful life of the wood
product.¢ Derived based on EPA value for concrete and consideration of additional steps involved in making blocks.

Table 2showshow carbon emissionsom traditional building materials such as concrete, steel,

and aluminum are greater than wooden framing material and mekiosity fiberboardwood

materials also have a negative valuaeearterm carbon emissionsieaning the matelimare

more beneficial to the environment in terms of carbon emissféaed products have a low

level of embodied energgompared to other building producééd because wood is chalf



carbon by weight, wood products can be carbon negative (Bowyle2808).Wood materials

hel p with issleisl giucdo aan di g deecamgtheseamaterials u st ai n:
have lower carbon emissions and in turn can potentially help réaeieaergy consumption of a

building. It is important for the wood palacts and forestry indugsto propely managehe

forests tausesustainable harvestingethodgor materials needed in the construction industry.

This thesis focused on identifying the procurement process of construction companies, their
supplier seleon in regards to wood products suppliers, and using responses by construction
companies to help produce recommendations for suppliers to follow to help increase their
demand. The three objectives in this study were as follows:

1. Identify companies and stakolders in the construction sector within the stated region.

2. ldentify key determinants in the purchasing decisions of construction companies.

3. Producerecommendationor sellers and buyets follow for selling and purchasing

wood products



2. Literature Review

2.1 Suppy Chain Management

The supply chainwas defined by Chopra, 2019, as follows:

AA supply chain consi staindrdctlyanlfdlfilingar ti es i n
customer request. The supply chain includes not only the manufacturer and suppliers, but

al so transporters, warehouses, retailers,
chain includes all functions involved in receiving difithg a customer request. These

functions include, but are not limited to, new product development, marketing,

operations, distribution, finance, and customer service.

More specifically, supply chain managemastdefined by the Council of Supply Chain
Management Professionals in 2017, states that supply chain manag&menimpasses the
planning and management of all activities involved in sourced and procurement, conversion, and
all logistics management activities. More important, it also includesiowation and

collaboration with channel partnesy#\ supply chain can also be defined as a set of three or more
entities involved in the upstream and downstream flows of products, services, information, etc.
to a customer (Mentzer et al 200Beasons for forming supply chains include: reagic

inventol investment in the chain, hefg increase customer service, and o build a
competitive advantage for the channel (Cooper & Ellam 1993). Some issues arise when
attempting to reduce inméory and reducing costé/hat happens often in supply chain
maragement is thatnorganization will try to reduce inventory to reduce costs, however this

might hurt servicePressure is put on the suppliers to improve their respective performances



(Davis 1993)When all channels of a supply chain work together effelstj each company can

reduce their costs arhve an effective procesehomas and Griffin in 1996 stated:

fiThe supply chain generally begins with the procurement of raw matétriglsiot
uncommon for the raw material purchase to accouri@®s or moe of the cost of sales.
Many traditionalinventory models have focused on determining optimal order quantities

for the purchaseb.

While traditional models focused on optimal order quantities, they neglect other opportunities
with reducing costReducing cost may be possible without changing the order policy within a
company. This would be achieved by investment in data exchangelsgphior material

handling equipmeniAnother method for reducing cost®uld involve finding order quantities
that is optimal for both the buyer and the vendor. However, the two sides would have to
negotiate how to divide the savind8hile working togetler can be difficult, reducing costs for

all involved is ideal

There are different strategies dger effective supply chain manageme@hopra in 2019
provided éicient and responsive supply chains use different goals and other strategies to move

produds.

Table 3. Comparison of Efficient and Responsive Supply Chains (Chopra, 2019)

Efficient Supply Chains Responsive Supply Chains
Primary goal Supply demand at the lowest cost Respond quickly to demand
Product design strategy Maximize performance at minimum Create modularity to allow
product cost postponement of product differentiatig
Pricing strategy Lower margins because price is a prirf Higher margins because price is not
customer driver prime customer driver
Manufacturing strategy Lower costs through high utilization | Maintain capacity flexibility to buffer
against demand/supply uncertainty
Inventory strategy Minimize inventory to lower cost Maintain buffer inventory to deal with
demand/supply uncertainty
Lead-time strategy Reduce, but not at the expense of co| Reduce aggressively, even if the cos
are significant
Supplier strategy Select based on cost and quality Select based on speed, flexibility,
reliability, and quality




Supply chain responsiveness ma@s the ability to respond quickly to a wide range of demand
while supply chain efficiency measures the ability to deliver the product to the customer at a low
characteristics

physicalcostef f ect i v e chain

supply

strategy.

Table 4. Competitive Strategy Elements and Corresponding Enhancing Supply Chain
Characteristics (Lapide, 2015)

Supply Chain Influenced Competitive Supply Chain Characteristics Aligned to
Strategy Element Enhance the Element
Lowest Prices 1 Lowest Operating Costs
Highest Margin Products 1 Highest Availability at Poirbf-Sale
1 Lowest Operating Costs
Highest Quality 1 Highest Quality of Suppliers
1 StrongesProcess Quality Controls
Fastest Customer Response 1 Shortest Ordeto-Delivery Cycle
1 Fastest Requesb-Promise Date
Most Innovative 1 Most Efficient/Effective New Product
Launch
Highest Returron-Assets 1 Highest Plant/DC Utilization
1 Lowestinventories
Broadest Product Line 1 Most Efficient/Effective Inventory
Management
1 Shortest Manufacturing Changeover
and Setups
Highest Customer Service Ratings 1 Most Effective Customer Service
Segmentation
1 Highest Availability at Point of Sale
Most Effectve PostSales Support 1 Highest Availability of Service Parts
Most Environmentally Responsible 1 Lowest Waste and Highest Recyclin

Lapide, in 2015 definedhe supply chain characteristifich align with the type of strategy

element used in a supptpain influenced environmenkhere are ways for companies to gain a
competitive advantage through usihg supply chain as a strategic as$etr example: if a

company would want to have the lowest prices, they would push for having the lowest operating

costs. If a company preferred to have a faster customer response, they would have a very short



orderto-delivery cycle and fast requetskpromise date. The supply chain strategy of a company

would influence the characteristics used to enhance that strateg

Table 5. Using the Supply Chain as a Strategic Asset (Cohen & Roussell, 2013)

Primary basis of Product and service Key supply chain
competition attributes contribution
Innovation Cutting-edge, mushave Time to market and time to
volume
Customer experience Tailored to Supply chain interactions
specific needs designed fron
perspective
Quality Reliable performance Procurement and productio
excellence and quality contr
Cost Lowest priced Efficient, low-cod
configuration and processe

Cohen and Roussell in 20p8Bovided insight for how a supply chain could be a strategic #sset.
company could use any of these strategies to remain competitive and contribute to the supply
chain. There are algtifferent operating strategies that a company could use in different

situations.

Table 6. Types of Operating Models (Cohen & Roussell, 2013)

Operating model When to choose this model Benefits
Make to stock 1 Standardized offering 1 Low production costs
selling in highvolume 1 Meeting customer
demands quickly
Make to order 1 Customized offerings 1 Low inventory levels
1 Offerings with 1 Wide range of produc
infrequent demand options
1 Simplified planning
Configure to order 1 Offerings requiring 1 Customization
manyvariations 1 Reduced inventory
9 Shorter delivery times
Engineer to order 1 Complex offerings 1 Responding to
that meet unique specific customer
customer needs requirements

If a company would want to focus on innovation within their products,tthbwae of the

products would be cuttingdge and the supply chain contribution would be how fast it would

10



arrive to the market. A different company could focus on the cost of the products, so the products
would be the lowest priced while the supply chantributionwould be efficient, lowcost
processeslhese separate bases of competition differentiate how a company would operate in a

given supply chain.

Cohen and Roussell in 2013 also produced different types of operating seeleisn Table .6A
company would have to decide what type of product theytwo sell then look at the operating
model they want to use in order to efficiently get their product across a supplyFdrain.

example: a company would choose the model of make to order when the main customer base
would want more customized productsldhe benefits would be low inventory levels, a wide
range of products, and simplified planning schedulesiould be important to consider the main

customer base and the benefits of each operating model that would best fit the company vision.

Lee in 20@ produced mother model that summarizes supply chain strategy is called theAriple
supply chain. It utilizes: agility, adaptability, and alignmend s upport a supply
This supply chain model focused on how a company should respomdinggide certain

objectives of a supply chaiAgility is important because it would help with collaboration of

suppliers and designing for possible postponement of products. Adaptability would help with the
flexibility of product design and monitor ecances all over the world. Alignment helps gather
separate companies together with sharing costs and risks to exchange information freely between

one another.

11



Table 7. Building the Triple-A Supply Chain (Lee, 2004)

Aqgility

Adaptability

Alignment

Objectives: Respond to
shortterm changes in dematr
or supply quickly; handle
external disruptions smoothl

Objectives: Adjust supply

chai

nés desig

structural shifts in markets;
modify supply network to
strategies, products, and
technologies

Objective: Create incentives
for better performance

Methods:

1 Promote flow of
information with
suppliers and
customers

1 Have a dependable
logistics system or
partner

1 Draw up contingency
plans and develop
crisis management

teams

Methods:

T

Monitor economies al
over the world to spof
new supply bases an(
markets

compani es {
stand in terms of
technology cycles anc
product life cycles

Methods:

1 Exchange infanation
and knowledge freely
with vendors and
customers

1 Develop collaborative 1 Use intermediaries to 1 Lay down roles, tasks
relationships with develop fresh and responsibilities
suppliers suppliers and logistics clearly for suppliers

1 Design for infrastructure and customers
postponement 1 Evaluate needs of 1 Equitably share risks,

{1 Build inventory ultimate consumers costs, and gains of
buffers by not just immediate improvement
maintaining a customers initiatives
stockpile of 1 Create flexible
inexpensive bt key product designs
components 1 Determine where

The tripleA supply chain strategy helps outlineetbasics of what companies do to helprthe

type ofsupply chain.

Another model for mapping out a supply chain is called the Supply Chain Operations Reference

(SCOR® modelThe SCOR Model is the worldés | eading

businesspocesses, performance metrics, practices

(SCORI professional training, 2017). The SCOR model gives a certain standard for defining

12



and measuring supply chain performance, using measurements and benchmdpkisnorbee

overall performance.

The SCOR Modelvas developed to model business activities associated with all the phases of
trying to satisfy a customerods demand. The
chain: plan, make, source, deliver, and retRtanning is balancing resources agadehand
establising and communicatg strategies within the entire supply chain, not just one part.
Making is the scheduling of production, and transformation of raw materials into the finished
products. Sourcing is working with suppliers (internal oemxl) to receive incoming materials,
including: procurement, delivery, repair, receipt, and inspediefivery involves delivering

orders to customers, management of customer database, accounts receivable, and delivery
schedules. Return is managing ratuin two separate areas: raw materials to suppliers and

finished goods received from the customéie SCOR attributes can be defined further.

Table 8. The SCOR Attributes (SCOR Metrics, 2017)

Performance Attribute Definition

Reliability Theability to perform tasks as expected. Reliabilit
focuses on the predictability of the outcome of a
process. Typical metrics for the reliability attribute
include: Ontime, the right quantity, the right
quality.

Responsiveness The speed at which tasks gerformed. The speed
at which a supply chain provides products to the
customer. Examples include cydtime metrics.
Agility The ability to respond to external influences, the
ability to respond to marketplace changes to gain
maintain competitive advaage. SCOR Agility
metrics include Flexibility and Adaptability

Costs The cost of operating the supply chain processes
This includes labor costs, material costs,
management, and transportation costs. A typical
metric is Cost of Goods sold

Asset Management Efficiency (Assets) The ability to efficiently utilize assets. Asset
management strategies in a supply chain include
inventory reduction and insourcing vs. outsourcin
Metrics include: Inventory days of supply and
capacity utilization.

13
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The SCOR metrics are categorized in terms of how they perform with respect to the different

performance attributes.

Table 9. The SCOR Levell Metrics (SCOR Metrics, 2017)

Performance Attribute | Level-1 Strategic Metric

Reliability Perfect ordefulfillment (RL 1.1)
Responsiveness Order fulfillment cycle time (RS 1.1)
Agility Upside supply chain flexibility (AG 1.1)

Upside supply chain adaptability (AG 1.2)
Downside supply chain adaptability (AG 1.3)
Overall value at risk (AG 1.4)

Costs Total mst to serve (CO 1.001)
Asset Management Cashto-Cash cycle time (AM 1.1)
Efficiency (Assets) Return on supply chain fixed assets (AM 1.2)

Return on working capital (AM 1.3)

2.2 Factors in Supplier Selection

According to Cengize et al, 2017%ffdrent factors affecac onst ruct i on company o0 s
which supplier they want to proceed with. &8e factors include: cost, quality, location, the
relationship, and flexibility of the suppliefSost isfrequentlythe most influential factor when

selecting a supplierCost also happens to be one of the easiest factors for companies to measure
and report on as it is both quantitative and recorded (Ting & Cho 2008). Quality in products is

also highly regarded in supplier selection. Quality is defamethe characteristics attributed to a
product or servicevhichmees orexceedt he cust omer 6 s esxgustenet at i ons
satisfaction (Sahney, et al., 200@n-time delivery from suppliers is anotherportantfactor in

selecting a supplier for a comparhe ability of potential suppliers to meet quality standards

and delivery schedules stand out as two critical factors in supplier selection (Dickson 1966).
Results from a survey conductieg Verma and Pullmari,998,show that managers perceive

Aqual i tyo to be the most I mportant.Seppliprpl i er a
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selection and evaluation is important because it pl&gy eole in reducing the cost and time to
market whilst improving t@ quality of the products (Aksoy & Oztiirk 201Table10 discusses

strategic and organizational factors that play a role in supplier selection.

Table 10. Summary of Factors and Components of the Strategic Performance Metrics and
Organizational Factors Clusters (Sarkis & Talluri, 2002)

Strategic Performance Metrics Organizational Factors

Cost (Barbarosoglu & Yazgac 1997) Culture (Ellram 1990)

Low initial price (LIP) Feeling of trust (FOT)

Compliance with cost system (CCA) Managenent attitude/outlook for the future
(ATT)

Cost reduction activities (CRA) Strategic fit (SF)

Compliance with sectoral price behavior | Top management compatibility (TMC)

(CSP)

Quality (Choi 1996) Compatibility among levels and functions
(CALF)

Conformance quality (CQ) Supplierbés organi za
personnel (SOSP)

Consistent delivery (CD) Technology (Ellram 1990; Barbarosoglu &
Yazgac 1997)

Quality philosophy (QP) Technological compatibility (TCOMP

Prompt response (PR) Assessment of future manufacturing
capabilities (FMC)

Time (Choi 1996) Supplierbés speed in

Delivery Speed (DS) Supplierds design c

Product development time (PDT) Technical capability (TCAP)

Partnershigormation time (PFT) Current manufacturing facilities/capabilities
(CFO)

Flexibility (Choi 1996) Relationship (Choi 1996)

Product volume changes (PVC) Long-term relationship (LTR)

Short setup time (SST) Relationship closeness (RC)

Conflict resolution (CR) Communication openness (CO)

Service capability (SCAP) Reputation for integrity (RFI)

The strategic performance metrics (cost, quality, temeflexibility) are metrics that
organizations can use to manage their procesg@sdinghow the company wants to approach
supplier selectiorSarkis and Talluri, 2002, stat@within each of these metrics, there are

tangible and intangible factors that may be used in their evaluation. Each of these major strategic
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performance metrics can be fuethevaluated through their components or subfacidrsese

metrics are broken down further into subfactors in order to make educated degitionthe
company. Focomparing these subfactors, a paise comparison within the primary metriss

done. An example would be: does a company value a short setup time for products over the
service capability under the flexibility metrié® for organizational factors, theaee three sets

of factors (culture, technologgindrelationship) which focus less on the competitive factors seen
with the operational measures and more on the abilities and characteristics of the organizations
that the company will forma strategic partership with. Much like the performance subfactars
company can do a paivise comparisoguch asdoes this company value a letegm business
relationship compared to the closeness of the relationship to the suBpipptier selection

would be determmed based on the factors described and compared to one another. An example
would be: does supplienehave a much faster delivery time with its products to the company
when compared to suppligwo? Although this is a comparison between two suppliers, the

decisionmakingprocessould be generalized between any number of suppliers.

Successful companies recognize and act on the increasing impact which service performance is
coming to have on customer satisfaction by introducing innovative seffdagslow & Uttal,

1989).Miiller, 1991, stated:

fiService innovations can be strategically managed in two different ways. A-sitagk
service innovation strategy aims at building a sersiggported competitive advantage in
one single phase of the purchadseisionmakingprocesé a multistage service

innovation strategy is concerned with securing competitive advantages
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The multistage service innovation has several phases which focus on the customer driven
decisionmaking processGaining competitive advantage in markets help differentiate and put

suppliers above one another.
2.3 Vertical Integration

According to Racher, 201¥ertical integration is the degree to which a firm owns its upstream
suppliers and its downstream buyers. There are threstigas backward (upstream) vertical
integration, forward (downstream) vertical integration, and balanced (both upstream and
downstream) vertical integration (Racher 20I0)e sipply chain is viewed as lying between

fully vertically integrated systems and between other systems where eadelanamber

operates independently (Cooper and Ellram 19@8jtical integration within a company can

help improve its processes by having all of the steps invalvedhnufacturinga product under

the control of that companyhe concept of vertical inggationcarriesthe concernof

monopolizing the market since all of the process would be under one parent company. However,
Richard Mpoyj 2003 s u g g &atd suppdrt the competitive strength of their companies,
managers that intend to change the legéigertical integration may look at their competitors'

levels, but more importantly they should base their decisions on relevant organizational
characteristice. Whi |l e certain companies may do better
all companies @ed to implement iif is depené@nton theirown structure and company goals.

Ri char d Mpanglysi® shqowed2at®bB percent of companies did not change their levels
of vertical integratiorirom 1980 1997. This result suggests that once ceremlks of vertical
integration have beeachievedthese companies did not see that changing them would improve

their ability to competeEssentially, once a certain level of competitiveness is reached, it is not
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worth the time, money, and effort to keepragucing new technologies to try neaintain

vertical integration.
2.4 Wood Products Industry Vertical Integration

The importance of vertical integration is prevalent in-raaterial based industries such as forest

pr oduct sandlibitthAI®3nAn example of balanced vertical integration is as follows:

a wood products company using vertical integration wowe ftantrol of harvesting the raw

material from the forest, converting the logs using technologies such as debarkers, saws, presses,
sanders, etc. tmanufacturgher product, storingheir product, and eventually

marketing/retailing it. If the compargnly had access to the harvesting anms#inputs that

would be backward (upstream) vertical integration, whileohily had control of retail and

distribution centers that would be considered forward (downstream) vertical integféwgon.

main issue thadrises with attempting to vertically integrate wood products companies is that

land in theU.S.is either public or privataVhen establishing an integrated wood products

industry, consideration must be given to not only the quantity and quality of titesupply,

but also to the reliability of the supply over time. The best way to reduce the risk to investments
associated with feedstock supply is to have a variety of land ownerships. For example, only
having federal lands as a wood supply is very rislgabse that supply auld be subject to the

politics and bureaucracy associated with federal age(Raeher 2010)Large private land

parcels can lead to either investments in wood products industries not being made or those
industries having the wood supompromised by pricing (Racher 2018)nce in the US.,

land ownerships split between public and private, wood products companies have issues with
achievinga balanced vertically integrated process. This leads to most companies either having an
upsteam or downstream process, so thegdto outsource either their supply or their product.
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Under these circumstancesnstruction companies have to contact multiple suppliers to search

for the productthey needAn example of a lowscale wood productsidustry is represented in

Figure 2.
— Supplier 1 — Utilizer 1
— Supplier2 — Utilizer 2
— Supplier 3 — Utilizer 3
— Utilizer 4

Figure 2. Example of LowScale Wood Products Industry (Racher, 2010)

Figure 2is representative of lostech wood product industries such as firewood production and
postproduction.In figure 3, he size of the bosepresentshe size of the supplier and utilizés
shown the supplier and the utilizer side are separated, thus mgt aisiertically integrated
system. However, since concern of the monopolization of the market is present, having a
diversity of suppliers who provide the raw material needed for the construction industry is
ideally the most sustainable system. Figure Basgnts the idea of a balanced supplier and

utilizer relationship.
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Suppliers Utilizers

i
[l

Utilizer 1
Supplier 1

Utilizer 2 ’

- Utilizer 4

— 1

—  Supplier2

U
i

Supplier 3

Supplier 4

Utilizer 5 |

Supplier 5

Figure 3. Example of Balanced Supplier and Utilizer Relationship (Racher, 2010)

As previouslymentioned by Brett Racher, 2QIonopolization in the wood products industry
is a concernand vertical integration could be seen as an enabler of monopoliZatiertothe
privatization of land, integrating wood produttsough balancedertical integration is quite
difficult. Companies either use upstream or downstream vertical integrélienssues that
construction companies faeee similar t he f act t hat they don
thatthebdon 6t have their own equipment and |
projects. They count on suppliers of wood productertwidethe material they needypically,

the process of determining a supplier is through bidding.

Vertical integationis of keyimportarceto wood products and construction companies
Construction companies know what they are looking for in terms of producieteudinga
supplier through an extensibedingprocess is a burden. Maginstructiorcompanies have
downstream vertical integrationth warehouses and distribution centers full of the material
needed for their projects. Through vertical integratedirm encompasses a market nexus

(Adelman 1955)Vertical integration would allow these companies toilggsrocureto the raw
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material neeedin more quickly Mostwood product companies have market share in the
harvesting and production departmemhich providesipstream vertical integratiandcontrol

over the production of the products needed for canogbn companies. Where the wood

products industry falls short, is n@ivningdistribution centers or retail sites, thus they waadd

as amiddle marfor the construction industyyvhich decreases their profitBoth of these
industries coincide; the wedl products industry making products for the construction industry to
use. If these industries can work to vertically integrate their processes, itsimpldy product

production harvesting the material they need, and selling their product.
2.5Forest Products Marketing

Mater et al, 1991, state,

AWood readily qualifies as the ideal raw m
turn out attractive, useful items with a relatively small investment. Manufacturers of
wood items can often find a market niche. Wood has character, connotes cgiality, i

renewable resource,andiena pr ef erred materi al throughc

Wood can be used to fabricate numerous proaa@mples include: lumber, oriented strand
board, fiber board, furnitusbased products, etthis makes forest products markdeatn

various sectors. Differentiating products is quite important. Price is a differential advantage
commonly used in marketing industreaidconstruction products (Mater et al, 1991). There are
non-price product differentiale/hich include adding new pinnovative features not available
from otherproductsdemonstratingnow the product helps save the customer production time or
costs, helping the customer comply with regulatishewing howthe product meets health,

safety and environmental concerhghlightingthema nuf act ur ema@esngreew e di bi | i
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style trends, offering superior service, offering favorable credit terms, providing technical
support, provithg follow up after installationwith theability to provide an immediate
guotation, deliver products on time, establishing a reputation for reliability, availability of
flexible specialization, offering large discount spreads, and using &«maMn distributos

(Mater et al, 1991).
Hansen and Juslin, 2005, stated

A Pr o d-worentad companies concentrate on producing large volumes of commodities
at low costs and rely on sales to move the product away from the production facility. A
productiororiented company feels that a marketing department is only a cost creator

betweenh e mi | | and the market. 0

The technology and raw materials would dominate the market thinking of prodadeoited
companiesWhile this approach would work well in earlier times when the demand was high and
customer needs were simple with limited contjmet, it would not be as effective in the future.
Production reliant thinking was dominant in earlier times, however more innovative solutions

were neededdansen and Juslin, 2005, stated

fiProduct strategy can be divided into an emphasis on three ailtesnaommaodity,

special, or custormade product® Cor e competencies are what
truly differentiated from the competition. A wekcognised brand can be a core

competency. Trus Joist® has been successful in establishing its namezagrased

brando

Strategy of producing specialized products has grown more in the wood products industry. The

specialized products have a more marketable apprditierentiating a product to the point
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where it is recognized as its own brand cagroeial to wood products manufacturers and
suppliers. A brand is more marketable than a generic protiust Joist®is morerecognizable

than a generic lumber product.

The ability of forest certification to promote sustainable forest management may depand
on the extent to which managers of forest products companies perceive almaaddeincentive
to supply certified product$Stevens et al., 1998)he forest certification program helped

produce better marketing opportunities for some companies.

Through effective differentiation of productd inherit differences within the wood/forest
products themselvea supplier can market their producsppliers can promote what their
product does welhow it is different from competitsfand how theiproducs look in order to

market their company and products.
2.6 Construction Industry Trends

In 2000, Arditi and Mochtar undertookcamprehensive study with surveys conducted in 1979,
1983, and 1993 regard) general productivity of the construction industiyditi and Mochtar,
2000, statediOut of the 400 questionnaires mailed to the top 400 US contractors, 139 (or 35%)
were returnd in the 1993 survey, compared with 15% in the 1983 survey and 20% in the 1979

surveyo Tablel1 descrilesthe company characteristics of the responding survey participants.
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Table 11. Company Characteristics of Responding Contractors (Arditi &Mochtar, 2000)

Percent of Respondents

Company Characteristics 1979 Survey 1983 Survey 1993 Survey
Type of Project
Three types 15 15 12
Two types 20 18 20
One type 62 65 68
Other construction 3 2 0
Annual Sales ($ Million)
1050 30 20 12
50-100 40 36 37
100500 20 38 40
>500 10 6 11
Number of Permanent Employees
<100 15 22 21
100500 55 62 58
5005000 17 13 18
>5000 3 3 2
Number of Temporary Employees
<100 18 20 33
100500 33 47 37
5001000 26 18 17
100065000 13 8 5
>5000 10 7 3
Dollar Value of Construction Equipment
($ Million)
<5 52 52 48
5-25 28 28 26
2550 15 8 10
50-200 3 10 9
>200 3 2 7
% of Construction Equipment Leased or
Rented
0 11 16 15
<25 44 44 44
2550 22 12 17
50-75 8 13 7
75100 15 15 16
% of Work Subcontracted on Average Job
<25 31 28 18
2550 27 31 22
50-75 31 23 25
75100 11 18 36
Geographic Location of Projects
Northeastern states 36 28 44
Mid-Atlantic states 15 30 46
Southern states 11 51 46
Southwestern states 10 44 40
Central states 5 34 32
Western and northwestern states 4 51 39
Outside continental USA 15 15 7

Arditi and Mochtar, 2000, stated
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filt indicates that: 1. over 60% of the responding contractors performed one type of
construction; 2. over 60% hashnual sales ranging from $50 million to $500 million; 3.
over 55% employed 100+500 permanent employees and over 50% hired fewer than 500
temporary employeésé6. all the companies performed projects almost exclusively in the

continental US20

The study coducted showed positive trends throughout the construction industry from the late
197006s t o t Heavyequipmentwds 8dd|8adesl nor rented often and companies did
not tend to subcontract. Amportant take away is that the construction induistthe US.

performed most of its projects within the continent®l) compani es di dnot
This measthat the construction industry nesgtsupplies such as wood products within th&.U

to minimize transportation costs and delivery tiimeroject sitesAccording toHimmels 2007,

in generaltransportation costs: are relative to the value of goods being moved, are relative to
other barriers such as tariffs, and the extent to which transportation costs alter relative prices

Suppliers within the L&.would help minimize these costs
2.7 Constuction Industry Supply Chain

Bayazit et al, 2006, defined priorities of logistical performance in tabl&€Hete are different
factors for a construction companydonsider wheselecing a supplierLogistical
performance, commercial structure, andduration highlightthe needs of the construction

company.

25

en



Table 12. Priorities of Logistical Performance Criteria (Bayazit et. Al 2006)

Major Logistical Performance

Criteria 0.364

Sub- Delivery Performance Cost Analysis
Criteria 0.159 0.841
Secondary| Quantity LeadTime Price | Terms of | Costreduction
Sub- 0.233 0.767 0.766| Paymentq assistance
Criteria 0.165 | 0.069

According to Bayazit, et al, 2006ripe was the highest factor under the cost analysis branch and

leadtime was the highest factor for delivery performance for construction compBaiesit, et

al, 2006, stated

fié production is the most important factor of selecting the best supplieavpitiority of

0.555. For thesub criterieof Logistical Performance, cost analysis received the highest

priority, 0.841. Under cost analysis, not surprisingly, price received the highest priority,

0.766). And under the delivery performarsted criterionleadtime turned out to be the

most important one, 0.767. When we evaluated the commercial structure branch,

technical capability turned out to be the most important one with the priority of 0.345 and

the second highest priority, for organizational culturei s 0 .

156. 0

There are prominent roles of supply chain management in construction. More specifically, four

roles were defined by Vrijhoef and Koske2H00
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Role 1: focus on the interface between the
supply chain and the construction site

r — 1
IConstruction site

Supply chain

Role 2: focus on the supply chain

Construction site

I Supply chain

Role 3: focus on transferring activities from the
construction site to the supply chain

I 1

I I Construction
I Supply chain site
| —

Role 4: focus on the integrated management of
the supply chain and the construction site

N\

I Supply chain >Constructi0n site
|

4

p—

L—__ |

Figure 4. The Four Roles of Supply Chain Management in ConstructionMjijhoef &

Koskela 2000)
Vrijhoef andKoskelg 200Q stated

AFirstly, the

f ocus

may be on the

mpact s

is to reduce costs and duration of site activities. In this case, the primary consideration is

to ensure dependable magétiand labor flows to the site to avoid disruption to the

workflow. This may be achieved by simply focusing on the relationship between the site

and direct suppliers. The contractor, whose main interest is in site activities, is in the best

position to adpt this focusd

The overall goal of the supply chain is to reduce costs relating to logisticgineadnd

inventory. Suppliers to the construction industry may adopt this focus agveslsferring

activities from the site to the earlier stages ofsityeply chain help avoid inferior conditions

found on the site. It also helps achieve coexistence between activities. Focus on integrated
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management and improvement of the supply chadhsite production integrates clients,

suppliers, or contractors.

Xueet al, 2005, definednmther model of the construction indusstypply chainin figure 5.

Supplier I | | Supplier IT || Supplier 111

Structural t v Is
Architectural S N subcontractor >
designer Design Docs 3 S Supplier A
S Designer = 3O e Equipment fiey Supplier B
Electrical | 5 GC <«—|subcontractor]ft— | PP
designer
/ Supphier C
n Supplier | Other
()Vlhu subcontractors <
designers . : st
Supplier 2
Supplier 3
< » Flow of Information

—* Flow of Materials

—— Flow of Funds
Figure 5. Model of Construction Supply Chain (Xue et. Al 2005)

This model shows what is involved in all parts of the construction industry supply étmain.

owner interacts with various suppliers to acquire materials. The owner produces funds to answer
demands of a designer for the project. The designer uses the fut@svamious designers to

produce sketches of the project. The owner and general contractor (GC) interact with each other
when the designer relays the sketches back. The general contractor has suppliers as well as

subcontractors which have their own supgligr produce materials needed for the project.
2.8 Survey Methodology
Loosveldt, 2008, stated
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AThe essenti al ctb-face mterviesviare the directpersorial cantadt a ¢ e
between interviewer and respondent, the specific divisidaskhs between them (asking

and responding questions) and the use of a questionnaire in which the wording and the
order of the questions are fixed. Fdodace interviews are therefore more suitable for

l onger interviews with more complex tasks.

With thepresence of an interviewer, it gives more opportunitiyalso more risks. There are

biases involved with fact-face interviews which include leading the interviewee to an answer.
However, more complex questions and answers are answered witb-face interviewsAn
in-person interview offers greater opportunity anodreinsight than a phone interview may give.
Loosveldt, 2008, also statédA g u -@rswer sequence in an interview can be considered as a
simple stimulus response modeStandardizedjuestion and answer sequencing prevent bias

from taking over and prevents the interviewer from steering the respondent to an answer.

Steeh, 2008, statddPu bl i ¢ wi llingness to be interviewed,
faceto-face surveys, hageclined dramatically over the last twenty yeai®lephone intervies/
had issues with willingness to participgpeople would rather have in person (facdace)

conversations.
de Leeuw and Hox, 2008, stated

APost al or p a platernetnsarveys are the twodbgssknoavm fdrms of self
administered questionnaires, especially in social sciences and in polling. In these surveys,
there is no personal contact with the respondent, and all information (for example,
instructions, explanatia) the questionnaire itself) has to be transmitted through paper or

via a computer interface. 0
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Respondents do not have to interact with anyone when filling out a paper or online survey,
makingless room for biagle Leeuw and Hox, 2008, also stafe® e sea mailed questionnaire

can easily be lost, or thrown away, or lie for days unnoticed and forgotten on a desk or kitchen

table, a carefully planned system of reminders and fellow mai | i n g sdeiLesuwnec es s a
and Hoz suggest that having reminderd #ollow-ups to an original survegre necessary for

goodresponse rates.

Surveydelivery methods (in terms of timing) were based loosely around the following figure.

Postal survey Mixed-mode survey
Week 0 Letter and postal questionnaire Letter with request to fill out an
(n =400) Internet questionnaire (n = 400)
Week 1 Thank you card as reminder Thank you card as reminder
Week 4 Nonrepondents received another Nonrepondents received reminder for
postal questionnaire the Internet questionnaire and a
paper version of the questionnaire
Week 6 Nonrepondents : reminder to fill out Nonrepondents : reminder to fill out
previously received postal Internet questionnaire or previously
questionnaire received paper questionnaire

Figure 6. Survey Time Dates (Zuidgeest et. Al 2011)

Figure 6 shows that theurvey was sent out via paper and had an online version as well. Week
zeroisthe weekhesurveyis sent outa remindeiis sent out for weekour, and the second wave

is sent out ideallyn weekeight

The literature review has provided evidence ofdingply chain issues regarding the wood
products industry and construction industry in general. The review has offered insights into how

certain industries conduct supplier selection, how the construction industry itself conducts
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supplier selection, and th&sues presented in the logistics as well as acknowledgment of

possible cost and logistic efficiency issues within the industry. There is an issue regarding the
general knowledge about wood products suppliers within the construction industry. The lack of
knowl edge of suppliers being closer (i .e. pos
state) may cause construction companies to pay more in transportation costs, more for a similar
product, as well as possibly paying more for an inferior qupfitguct. This lack of knowledge

about wood products suppliers is detrimental to cutting costs for construction companies, as well

as for the local wood products suppliers losing sales.
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3. Goals and Objectives

The primary goal of this project i identify construction company procurement decisions and
supplier selection factors to produce recommendations for wood products suppliers to follow for
increasing demand in the construction indusiige implementation of a knowledge database of
locationsof wood products suppliers in the states within this study would befateal
supplementinghe lack ofthis knowledge within the construction indust®dditionally,
guidelinesbased a construction industry supplier selectimformationgatheredhrough a

survey questionnaire sent to construction companies in the states included in this study will help

provideinsight into how local wood product suppliean gain more market share

The main research questitor this thesigs: can construction company procurement decisions
and supplier selection methods hptpduce recommendations focal wood product suppliers
to follow in hopes ofjainng more market share within the constroatindustry?l'he main
hypothesigested was company size is equal to communication with suppliers, bigger companies
have better communication than smaller companies. Communi@étiosuppliers washown
to bea majorsupplier selection factoT his reseach aims to providguidelinesthat will help
wood product suppliers assess their current business modaladeedminor changes improve
factorsto make them moralignedwith construction companneedsThe three objectives this
studywereas follows:

1. Identify companies and stakehold@nghe construction sector within the stated region.

2. ldentify key determinants ithe purchasing decisions construction companies

3. Producerecommendationr sellers and buyets follow for selling andpurchasing

wood products
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The objectivegxploredhow to solve issues involving both the construction industry logistics

and cost issuesas well as local wood product suppliers demand issues.
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4. Methodology

This research involinterviewswith construction companies in the U.S. southern states of
Virginia, South Carolina, Georgia, Florida, Oklahoma, and Texas. Calls to construction
companies within these states as well ggarson interviews were conducted to gain insigtat
their procuement decisions, purchasing factors, and supplier selection in gémeraiews

with utilization marketing specialists the given statewere conducted as well to gain more of
an understanding of the construction industry within the staeeinformaion shared by these
companies @&sused to draft a questionnatreat was sent out @dditionalconstruction
companies within the states mentioned earlibere weré00construction companies generated
randomly by a thirepbarty Standard Industrial Classification (SIC) Code database website for
each state in the study for a totaBp@OOcompaniesThe first objectivausedinterviews with the
utilization marketing spediats as well as database searcheselp identifycompaniesvithin

the construction sectdfor the second objectivmterviews with companies in the construction
field were conducted, over the phone as well as in peifls@a to three companies in eastate
were interviewed over the phone as well apensontotaling at leastour interviews per staté
guestionnaire basexh their responses ariteliteraturereviewwas drafted and sent out to
identify key factors in their purchasing decisiofBethird objectivedrew from the responses of

the survey to produce a model basadkey factors in wood products supplier selection.

4.1 Objective 1

Objective 1: Identify companies and stakeholders in the construction sector within the stated
region

4.1.1 Task 1:To Determine the State of the Construction Industry in the Key States.

4.1.1.1 Description of Activities and Methods
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As a general overview of the construction industry inUtfe. private construction spending

reached pproximately$992 billion in 2018. By 2022, new construction projects are forecasted

to reach ove$1.53 trillion. TheU.S. gross domestic product totaled $19.5 trillion in 2017, and
construction contributed $781 billion to that total (Simonson 2019).é¢wtential spending in

the U.S. totaled $748 billion in 20,1®&ith $435 billionin private construction and $295 billion

in public construction (Simonson 2019). Looking at the states involved in this study, Virginia,

South Carolina, Georgia, Florida, Oktaha, and Texas, construction @ayvital role in their
economi es. I n Virginia, construction projects
domestic product of $510.6 billion. (Simonson 2019). Private nonresidential spending in Virginia
totaled $.9 billion in 2017 andstate and local spending totaled $5.9 billion (Simonson 2019). In
South Carolina, construction projects contrib
product of $221.7 billion (Simonson 2019). Private nonresidential sgeimdSouth Carolina

totaled $5.4 billion in 201Andstate and local spending totaled $5.6 billion. For Georgia,
constructionprojestc ont ri buted $22.4 bDbillion of the stat
billion (Simonson 2019). Private nonresidahspending in Georgia totaled $9.1 billion in 2017,

andst ate and | ocal spending totaled $6.2 bill ic
of the stateds gross domestic product of $976
spendng in Florida totaled $16.5 billion in 201&ndstate and local spending totaled $12.7
billion (Simonson 2019). Okl ahomadéds construct
domestic product of $188.6 billion (Simonson 2019). Private nonresitigpéiading in

Oklahoma totaled $3.7 billion in 201&ndstate and local spending totaled $3.9 billion

(Si monson 2019) . Finally, Texas6 construction
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domestic product of $1.7 trillion (Simonson 2019). Privaterasidential spending in Texas

totaled $44.7 billion in 201andstate and local spending totaled $30.8 billion (Simonson 2019).

More specifically, questions were asked in

specialist regarding the statetbe construction industry and hdte construction industng
linked towood products as a whol€ablel13indicates the questions asked in interviews with the

state utilization marketing representatives

Table 13. Questions for Interviews withState Utilization Marketing Representatives

Question Type of Question Asked
What could you tell me in general terms about tl Industry information
construction industry in your state?
Do you have any information on main stakeholds Industry information
of the constructiomidustry in your state?
Based on your knowledge, what characteristics | Supplier selection
contractors looking for when searching for
suppliers?
Is there a database with a list of construction Company information
companies for your state?
What construction companies would you sugge| Company information
visiting for an onsite tour and interview?

4.1.2 Task 2: To DetermineConstruction Companies Within the Key States

4.1.2.1 Description of Activities andMethods:

For determination of preliminary phone interviews with construction companiggestions
from the statenarketingrepresentatives were taken into accoBnimarily, they werelooking at
the various state home builder associations to see ibthey databases existddble 6
describegshe comments for each state involved in the stedgrdingfinding construction

companies.
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Table 14. Discovering Companies for Each State

State Comments Helpful Websites/ Contacts
VA 0 Looked on A (Associated General 0 www.nxtbook.com/naylo
Contractor¥ VA member index, r/'VGCD/VGCDO0018/ind
researched companies found ex.php#/42
0 Wentto ABC(Associated Builders and 0 https://www.abcva.org/M
Contractors)only for members embership/Membership
0 Viewed list of 2018 executive club Directory.
members
FL 0 Florida Building Association and other| 0 http://fhba.com/membery
suggested websites, no access to hip/locathba/
company names. 0 https://directory.agc.org/
0 Found link to Associated General
Contractors of America website, was
able to findand use &uge list of
members
SC 0 Called Building Industry Association 0 0 http://www.biaofcentrals
SC, was told to go to website member .com/
page
0 Was able to view company profiles
OK 0 Found many companies on OK directc 0 https://www.oshba.org/c
and Certified Builders Website and alg rrentcertified-builders
on Associated General Contractors of 0 https://www.webuildokla
America website homa.com/pages/memb
ship-search.asp
0 https://directory.agc.org/
TX 0 Found many companies on Texas 0 https://directory.agc.org/
Builders Website and also on Associa 0 http://www.texasbuilders
General Contractors of America webs org/membership/membe)
directory.html#bf _dirFra
me_2831
GA 0 Associated General Contractors of 0 https://www.agcga.org/w
Georgia(AGCGA) website was not as eb/Copy_of FindMemb
hdpful asthe Construction Association ers/web/eCommerce/Dir
website (AGC) ctories/Public_Organizat
on_Search.aspx?hkey=f
38821e2137%49d3b1f9
66f5076ef240
0 https://directory.agc.org/
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http://www.nxtbook.com/naylor/VGCD/VGCD0018/index.php#/42
http://www.nxtbook.com/naylor/VGCD/VGCD0018/index.php#/42
http://www.nxtbook.com/naylor/VGCD/VGCD0018/index.php#/42
https://www.abcva.org/Membership/Membership-Directory
https://www.abcva.org/Membership/Membership-Directory
https://www.abcva.org/Membership/Membership-Directory
http://fhba.com/membership/local-hba/
http://fhba.com/membership/local-hba/
https://directory.agc.org/
http://www.biaofcentralsc.com/
http://www.biaofcentralsc.com/
https://www.oshba.org/current-certified-builders
https://www.oshba.org/current-certified-builders
https://www.webuildoklahoma.com/pages/membership-search.asp
https://www.webuildoklahoma.com/pages/membership-search.asp
https://www.webuildoklahoma.com/pages/membership-search.asp
https://directory.agc.org/
https://directory.agc.org/
http://www.texasbuilders.org/membership/member-directory.html#bf_dirFrame_2831
http://www.texasbuilders.org/membership/member-directory.html#bf_dirFrame_2831
http://www.texasbuilders.org/membership/member-directory.html#bf_dirFrame_2831
http://www.texasbuilders.org/membership/member-directory.html#bf_dirFrame_2831
http://www.texasbuilders.org/membership/member-directory.html#bf_dirFrame_2831
https://www.agcga.org/web/Copy_of_Find_Members/web/eCommerce/Directories/Public_Organization_Search.aspx?hkey=f738821c-2137-49d3-b1f9-66f5076ef240
https://www.agcga.org/web/Copy_of_Find_Members/web/eCommerce/Directories/Public_Organization_Search.aspx?hkey=f738821c-2137-49d3-b1f9-66f5076ef240
https://www.agcga.org/web/Copy_of_Find_Members/web/eCommerce/Directories/Public_Organization_Search.aspx?hkey=f738821c-2137-49d3-b1f9-66f5076ef240
https://www.agcga.org/web/Copy_of_Find_Members/web/eCommerce/Directories/Public_Organization_Search.aspx?hkey=f738821c-2137-49d3-b1f9-66f5076ef240
https://www.agcga.org/web/Copy_of_Find_Members/web/eCommerce/Directories/Public_Organization_Search.aspx?hkey=f738821c-2137-49d3-b1f9-66f5076ef240
https://www.agcga.org/web/Copy_of_Find_Members/web/eCommerce/Directories/Public_Organization_Search.aspx?hkey=f738821c-2137-49d3-b1f9-66f5076ef240
https://www.agcga.org/web/Copy_of_Find_Members/web/eCommerce/Directories/Public_Organization_Search.aspx?hkey=f738821c-2137-49d3-b1f9-66f5076ef240
https://directory.agc.org/

Using the various methods Table 14 a list of ten to twelve companiés each state was
generated to be contacted about phone interviegardingtheir supplier selection process. This
original list wasalso used for iperson interviews that were conducted after the phone
interviews. The goal was teceiveleast two to three interviews per stateludingphone and in

person interviews.

For generating companies for the survey, a thady website was used to compile a randomly
generated list of 500 compani@sder specific categoriger state for a total of 3,000 companies
involved in the studyThe companies were under the categories of: general contractors, home
builders, construain companies, building contractors, and home improveméetseral

contractors, home builders, building contractors, and home improvement companies all use wood
products aslo construction companieso it wasmportant to knowf they purchase from locd

wood products suppliers, to gain a broad perspective of supplier selection and purchasing.

Sometimesthese companiesereunder the umbrella of a construction company as well.

4.2 Objective 2

Objective 2: Identify key determinants in purchasing demns of construction companies

4.2.1 Task 1: To ldentify Factors of Supplier Selection

4.2.1.1 Description of Activities and Methods:

A comprehensive literature review was conducted regarding important factors in supplier

selection.Table15 describes a summary of the factors found in literdam various sources.
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Table 15. Analysis of Peer Reviewed Articles

Factors in Supplier Definition Number of Authors
Selection Times
Mentioned
Cost Price contractor must pa| 12 (Cengiza et al 2017) (Schramm & Morais
supplier for product 2012) (Dickson 1966) (Lu & Geyao 2010)
(Kannan 2018) (Ordoobadi 2009) (Ting &
Cho 2008)Verma & Pullman 1998)
(Alayeta et al 2018) (Saf et al 2014)
(Galankashet al. 2015) (Navarro 2018)
Quality Percentage of product 11 (Dickson 1966) (Ordoobadi 2009)
that meets specified (Schramm & Morais 2012) (Alayeta et al
requirements 2018)(Ting & Cho 2008) (Kannan 2018)
(Cengiza et al 2017) (El Mokadem 2017)
(Percin 2006) Galankashet al. 2015)
(Navarro 2018)
Delivery Agreed upon time it will 8 (Cengiza et al 2017) (Ting & Cho 2008)
take for supplier to (Ordoobadi 2009) (Dickson 1966) (Verma
deliver wholeorderto & Pullman 1998) (Saf et al 2014)
contractor and type of (Galankashet al. 2015) (Navarro 2018)
methodof transportation
that delivers product to
agreed location
Flexibility Ability of supplier to 5 (Kannan 2018) (Ting & Cho 2008) (El
maintain resilience after Mokadem 2017}Percin 2006) (Navarro
orders need to be 2018)
adjusted or a problem
occurs
Location Distance between 3 (Percin 2006) Galankashet al. 2015)
contractor and supplier (Navarro2018)
Relationship How easyit is to 3 (El Mokadem 2017) (Percin 2006) (Navar
communicate, 2018)
coordinateand cooperat
with a contractor at the
tactical and operations
levels. Supplier performs
in accordancevith
agreements.
PaymentOptions Flexible payment optiong 1 (Cengiza et al 2017)
and scheduling
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The interview questions for construction companies were hasena factordisted in table 15,
along with asking open ended questions to the companies to gain snistghtow their

purchasing process workethe literature review along with the construction company
interviews helped influence the types of questions asked on the survey questionnaire as well.
Production variables of supplgawere also considered wherafting questions for interviews

and the surveyl'he variables includedrpduction capacity and flexibiliftechnical capabilities
and supportinformation and communication systerfieancial statusinnovation andresearch

and developmen(Taherdoos& Brard, 2019).Some companies and marketing representatives
mentioned that the production capacity &actorsof a wood products supplier could influence

the decision of selectingsupplier.

4.22 Task 2: To Interview Construction CompaniesWithin the Key States

4.22.1 Description of Activities and Methods:

Ten to twelve construction companies from each state were contacted about the possibility of
conducting an interview over the phone regarding their purchasing decisions and supplier
selection.Two to three companies per state were willing taadelephonénterview. Table16
showsthe questions asketliringthe phonenterview,as well as theype of questiorasked It

was important to distinguish the type of question that was asked in order to produce the

guestionnaire.
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Table 16. Questions Asked taConstruction Companies in a Phone Interview

Question Type of Question Asked
What are the most important aspects in select Supplier selection
of wood products suppliers?
What is your purchasing process? Describe Purchasing
Who are your key suppliel®me centers, Supplier information
distributors, direct sagfrom manufactures?
What is important in the relationship with you Supplierrelationship
suppliers?
How manywood products suppliedo you have Supplier information
Do you requirebids/multiple quotations? Purchasing
Do you have a preference for purchasing frot Supplier selection
local suppliers?
What wood products do you use that are Purchasing
purchased within your state?
What is the size of your company? Company information
These questions provided insight into a const

brief information about their compangrimarily, the question®cused orhow companiedbuy
wood productstheir preferencdor buying from local suppliers, aratherimportant factors

when considering suppliers.

Along with the phone interviews,4person interviewsvith construction companiesgere

conducted in théargetedstates to gain further understanding about their pracliéesquestions
were more in depthecausehein-person setting allowed for more complete ansyassvell as

a better discussioregardingcompany practice§.he questions askedeshownin tablel7, as

well as a short description tfetype of questin. The bolded questions indicate questions asked

previously in phone interviews as an umbrell#hquestions underneath it
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Table 17. Questions Asked to Construction Companies iin-person Interviews

Question

Type of Question Asked

What are the most important aspects in selection of wood
products suppliers?

Supplier selection

Why does your company focus on factor X (cost, quality, etc.

Supplier selection

For thesdactors, how do you think your suppliers can improve

Supplier selection/improvement on proces

What is your purchasing process? Describe. Purchasing
Is there any placenithis process where your company can givg Purchasing/feedback
feedback to the supplier?
What is the hardest part of the purchasing process and why Purchasing
Is there ay way to improve the process on both ends? Purchasing/improvement on process
What & the structure of the procurement process? Purchasing
How does your company purchase wood products? Purchasing

Who are your key suppliers?

Purchasing/supplignformation

Can new suppliers enter the market and would you be interest
what theyhave to offer?

Purchasing/supplier selection

What do the key suppliers d

business

Supplier relationship

What is important in the relationship with your suppliers?

Supplier relationship

How can theelationship be improved?

Supplier relationship/improvement on proce

What do these suppliers do well to maintain relationship?

Supplier relationship

Do you have any advice for smaller, local suppliers to try to g
their producttonsidered bgompanies such as yours?

Advice/supplier selection

Is there supplier training involved in the buying process?

Purchasing

How many wood suppliersdo you have?

Supplier information

Does the number of lumber/OSB/etc. suppliers change seasor|

Purchasing/supplier information

Is the number of lumber/OSB/etc. suppliers constant, or does
increase/decrease wheour demandncreases/decreases?

Purchasing/supplier information

Do you require bids/multiple quotations?

Purchasing

Is there any way for one supplierraiseitself above another?

Supplier selection

Do you have a preference for suppliers who have better busir]
relationshig?

Suppler relationship

Do you have preference for purchasing from local suppliers?

Supplier selection

What is the rough percentage of local to not local suppliers’

Company information

Why do you have no preference for local suppliers/have moi
preference for local suppliers?

Supplier selection

What could local suppliers do to get more of their product
purchasedby the company?

Supplier selection/advice

What wood products do you use that are purchased within youl
state?

Company information/woogroduct
information

Have you looked into other wood products and their uses?

Wood product information

What would you say is the best product you purchase and wk

Wood product information

What is the sizeof your company?

Company information

Doesthe size change seasonally, i.e. are there temporary
employees?

Company information

Do you think the size of your company affects the relationshi
between you and smaller, more local suppliers?

Supplier relationship

Sales wise, how big is your companylatoes the demand for

lumber affect the relationship of your company with suppliers

Company information/supplier relationship
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Again, ideally two to three companies per state were to be interviewsdson However, there
were obstacle©nly oneinterview in Florida was obtained due to time constraints.
Unfortunately interviews in the state of Oklahoma were not conducted, due to construction
c 0 mp a mnwikingriessto meet and discuss their information. Despitséhcircumstances,
the intervieve conducted gave valuable detailed information about company purchasing
processes and supplier selectidbhein-personinterviewsand phone interviewsvealed similar
information foundn theliterature.Both methods provided deep insight into company
purchasing processesasic company informatiosupplier selection at the industry level,
business relationships, number of suppliarslwood product usagd he interviewsas well as

the literaturehelped formulate the questionrair

4.2.3 Task 3:To Serd Out Survey Questionnaire

4.2.3.1 Description of Activities and Methods:

The first wave of theuestionnairevas sent out the week of Marct,22020. The reminder to
complete thejuestionnairevas sent out the week of March3@020.The second wave of the
questionnairevas going to be sent out the week of Aprif'13020 and thguestionnairavas
going to be closed the week of May"2020.However, due to COVIEL9 a different schedule

was followed.

For generating companies for theestionnairea thirdparty website was used to compile a
randomly generated list of companies under specific SIC (Standard Industrial Classification)
codes. The companies were under the categorige&ral contractors, homeilaers,
construction companies, building contractors, and home improveméminationgleana from

literature and company interviewm&as used téorm the surveyquestionsSeeAppendixA for a
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copy of thequestionnaireThe irtroduction of thequestionnairevas designed to discuss the

purpose of the surveand why the researaiasbeing conducted. The first section described as

ABusi ness | netigathemzasionfarmaton abeut the comparging surveyeduch

as the watus of the company, sales made, title of person filling out the surveyhetsection

provided data of how big a companyas and where they operdtd he next secti on 0

Materials used i n your Gelypepdmaedalsshs comphnyghee st i o

in their projects, where theygtheir materials from, and if theyere awaref the materials they

purchasd came from instate supplietsT he A Wood Product sctiGofthee | i er S
guestionnairaskeddetailed questions about how the company ekbtosir suppliers, whether

they focugdon factors such as: cost, qualitglationship, lead times, etes well as, how they

searckdf or t heir suppliers. The final ewlBatet i on A W
how well their current suppliers perfoethandasked foigeneral advice for local suppliesn

online version of thguestionnairavas provided as well.
4.3 Objective 3

Objective 3: Produce recommendations for sellers and buyers to follow for selling and

purchasing wood products.
4.3.1 Task 1:To Analyze Survey Results
4.3.1.1 Description of Activities and Methods:

The combined survey results and phonedaih was put into a statistical softwastledJMP,
from SAS an analytical software compaiye results were categorized by wawve wavetwo,
and if the result was from the paper/online survey or from the phoneFealtthe survey, the

following questions were not combined with the phone call questiongitle within company,
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company sales volumgear firm was established, if the compawmgnted to be included in an
industry directory for wood products, if the company wanted a copy of the report, if the company
was under contract for purchasing wood produtthe specific wood produgiurchased by the
companywas purchased by a distritar or manufacturer, as well as ifwls purchased tstate,

out of state, out of country, orddnat know where the produetas purchasedf the company

required a bidding process within the purchasing process, percentagsaitimood products
purchased for the companyarious purchasing decision questions within a categorial scale table,
various purchasing factors questions within a categorial scale table, and various communication

with suppliers questions within a categorial scale table.

4.3.2 Task 2: To Compare the Results tahe Literature and Company Interviews

4.3.2.1 Description of Activities and Methods:

The combined results as well as the survey questions that were not combined with the phone call
data were analyzaasing JMP The results of both methods were compared to what was seen in
theliterature as well as the phone call interviews angharson interviews that were conducted.

This was done to see if the data collectiesultscorrespondetb what was seen iheliterature
regardingsupplier selectiomnd purchasinglhe interviewsand literaturealsoaided indraftng

the surveyThe survey was used to gain a broad understanding of construction company
purchasing practices and supplier selectidre combined data of the surveys and the phone
interviews,as well as theurvey questions that were not combipeavided insight into

construction company decision making within the seedistern United States.

4.3.3 Task 3:To Develop Guidelines Based on Supplier Selection Practices

4.3.3.1 Description of Activities and Methods:
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Based on the combined results from the suameythe phonaterviews guidelines and
recommendations were made for suppliers. The recommendagmmbased on responsasd
resultsfrom those companies involved in the construction industry under the categories of:
general contractors, home builderenstruction companies, building contractors, and home
improvementsThe recommendations were forwarded to the South Carolina Forestry
Commission(the entity funding the projecéls a part of @omprehensiveeport based on the
project.The South Carolia Forestry Commissidmas plannedb releag the survey data as well

as the report to help further thelationship between suppliers and construction companies. The
suppliers vill be able to use the recommendations to help gain market share and promote

products.
4.4 Timeline

A brief timeline of the projedb dateis described in figuré.

Fall 2018 -
undergraduate interviews with

) ; raduate student
student hired to do = companies and state . g K
some research on representatives ol prEiilEs comes to worl

project conducted responses on project

Fall 2018 — phone November 2018

— report of

January 2019—

March 2018 — bid for April 2018 — bid for
grant of project grant of project won

June 2019 — meeting August 2019—
March 2019 — with South Carolina conduct in-person October 2019 - 3 March 2, 2020 -1t
conduct in-person Forestry interviews in South conduct in-person V%E'::t.lc;];i:;::y Wave Survey
interviews in Virginia Commission about Carolina, Georgia, interviews in Texas produced Questionnaire sent out
status of project and Florida

December 2019 final

September 2020 —
results of survey
presented to state
representatives

March 30, 2020— May 25, 2020—2¢ July 6, 2020 survey
Reminder to fill out wave of survey sent data collection
survey sent out out stopped

Figure 7. Timeline of Projed
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5. Results

The results are described below, using the earlier lisipttives

5.1 Objective 1: Identify companies anstakeholders in the construction sector within

the stated region.

The Virginia representativeuring a telephone interviewaidconstruction businesgepended

on where in the state, as there seemed to be more construction near cities as opposed to rural
areas. However, he did not have a lot of information, but he noticed a lot more asmber

opposed to metalonstruction in smaller buildings. Thawmet muchinformationaboutthe

stakeholders within the state, but the state directories might have matrediogording to the

Virginia representative who was interviewealtiors that contractovgere looking for in their

suppliers included: price/cost, reliability, delivery time, and making the job easier for the

contractor He was not aware if there was @abase available for the construction companies
within the state. He suggested: The Home Bui l
the Southern Forest Products Association. He had no suggestions for construction companies

willing to host an onsitéour.

The South Carolina representative mentioimea telephone interviewhat the construction

industry was a major driver of demand for the wood products industry. He said that some of the
largest firms in America have offices outside of South Caaiphowevehe did not knovwthe

size of industry. There was not a lot on information available on the primary stakeholders, but
moreinformationwasavailable on wood products associations. Cleniainersity, in South

Caroling has a department that focasen working to increase wood use from shath-eastern

region of the US. Cost was thenajor factor he emphasizeglgardingwhat contractors are

looking for, but he implied that companies may not know about the sheer number of local wood
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products supplies willing to do business in the state. He was not aware if there was a database
for construction companies within the state. emailed information about one compavilfing

to do an onsite tour.

The Georgia representative mentioned that the construntiostrywas doing well, perhapdue

to the current administratigrat the time this interview was conducted, that was the Trump
administration He saw a lot of houses, remodeling, smaller projectswéen hetraveked
Commercial projects were also ugia lot of wood productsuch asotels and restaurants. He

did not have data involving the construction industry and did not have any contacts within the
industry. However, he mentioned Woodworks had a booth in Atlanta for education courses
involving continuing education courses. Chagaistics involved when searching for suppliers
includedthecost and supply of material. More specifically, cost would bgtimeary concern

for contractorsalthoughthe supplier mustlsohave a good supply of the product. He mentioned
that thehead ofthe national association of home buildeas putting out false information
regardingto importing timber from Canada. He said that th8. did notneed to import as much
as it does; itvasa supply and demand issie alsosaid that a lot of lumber niélwere not

running at capacity, while the prices for timbedlgane up there ltbnot been an increase in
capacity. The contractors wauta good supply of wood at a good price. It wondd matter to
those contractors where the woaahe from; itwasall about price. For a database, he
mentioned theravas not a public one, but one that could be purchased called Referende US.
said this publicatiomarrowed down téhe specifics of each industry. Many homes being built
were in rural areas, and he saidny#éarge companies woultbtdo business in rural areas, so
local builders and local contractors were building in these areas. He mentioned a specific

company thamightbe willing to do an onsite tour.

48



In Florida, business was aldoing wellaccording tle state representatiderring a telephone
interview. He did not know where the wood was coming from, though he wanted to increase the
consumption of local wood products. For the Florida Forestry Association, he estabtisted
contact, thewere not diretly involved with wood products, but with timber. He gave a contact
for their information. There were a few associations that he mentioned as well. Again, the
primary factor for contractors looking at suppliers was,tbsn location of the supplier. He
suggested familiarity of products and certain spewsias importantHe was not aware of any
database available involving construction companies, and was not aware of any construction

company available for an onsite tour.

For Texas, again business was dieésdt asdoing welland therevere a lot of construction
companies within the state. The state representati@éelephone intervievdid not have any
information regarding stakeholdeasd hacho information regarding construction companies.
Factors thathe representative highlighted were first, location as this affects transportation costs,
secondvas quality of the producgndthe thirdfactormentioned was cost. ®order this was
interesting in that cost was listed last as one of the factodshe representative emphasized
location over thetherfactors listedThe size of the supplier mattere@ahplying that the larger
supplier might have a better reputation and could be trusted more than a smaller supplier. The
representative emailed infoationfor a website she was aware of for a database involving
construction companies. The representative was not aware of any company available for an

onsite tour.

The Oklahoma representative was contacted, however they never replied to share information

about the state, so their input was not listed.
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In general, the construction industry in each state seemeditarizewelland have a lot of
business according the representabeeswers. A lot of factors involving supplier selection that
the represdatives highlightedupportedvhat was seen in literaturéhese actorsincluded

cost, location, supply, quality, reliability, and delivery time. A couple of factors that were
interestingwere theproduction capacity of a supplier and the speggesl forthe wood products.
There was not mmuchinformation available to stakeholders within the construction industry. An
underlying problem found within all states was the lack of information available to construction
companies for local wood products suppliéisis could lead to construction companies paying
more in terms of transportation costs due to not being aw#weasuppliers. Alsodue tolack

of knowledgethe construction companieglchothave more optionsegardingsupplier

selectionso they ould nd negotiate dealsr offers. There were not many databases in the states
that contained construction company information. Basically, a lot aésles construction
companies experiencatemfrom lack of information regarding suppliers as welt@sfew

databases available.

5.2 Objective 2: Identify key determinants in purchasing decisions of construction

companies

Using the literature revievas well as the insights from the state marketing representatives,

guestions were drafted to ask construction compahigegtelephone and Hperson interviews.
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Table 18. Summary of Responses from Phone Interviews with Companies

State | Company | Important Key Relationship # of Require | Preference| Size of
Factors Suppliers Importance Wood Bids for Local | Company
Suppliers Suppliers by
Employees
FL 1 Cost, Direct sale Reputation, 2 Yes Yes 500
quality, from reliability
reputation | manufacturer
s, distributors
FL 2 Cost, Distributor, Proximity, 2 Yes No 40
distribution,| home center| communication,
chain of availability
custody
FL 3 Cost, Distributors Availability, 3 No Yes 40
efficiency ease
GA 1 Cost, Distributors Reliability 5 Yes Yes 90
availability
GA 2 Quality, Distributors | Communication 40 Yes No 55
cost
GA 3 Cost, Distributors | Communication 6 Yes Yes 15
availability,
reliability
OK 1 Cost, Distributors | Communication 2 Yes Yes 16
availability, , information
reliability
OK 2 Service, Distributors Service 2 Yes No 15
cost,
distribution
SC 1 Cost, Home Service 2 No Yes 4
represent centers,
company distributors
values,
service
SC 2 Cost, Distributors Trust, 6 Yes Yes 10
service, reliability,
availability, availability
quality,
lead time
TX 1 Cost, Distributors Reliability, 2 Yes Yes 110
relationship established
credit
TX 2 Cost, Distributors Trust, 45 Yes Yes 33
reliability communication
VA 1 Cost, Direct sale Reliability, 4 No No 5200
service, from service
distribution | manufacturer
s
VA 2 Cost, Direct sale Reliability 4 No No 5000
distribution from
manufacturer
s
VA 3 Cost Home Proximity, 3 No No 90
centers, communication

distributors
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Table 18 summarized responses from telephone interviews with construction compaaiss.

three construction companies from each state responded to telephone interviews. Cost, service,
and distribution were mentioned often as important factors for gugaiection. The companies
often indicated that key suppliers were distributors. Communication, reliability, and service were
emphasized regarding the relationship importance between the suppliers. The companies
responded that they had few suppliers nathan a large numbe€ompanies listed they had six

or less suppliersvlost companies indicated that they required bids for their purchasing process,
and had a preference for local suppliers. The size of the company by number of employees

varied greatly.
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Table 19. Summary of Responses from IfPerson Interviews

State | Company Important Purchasing Process Key Suppliers Relationship # of Wood Local Suppliers Wood Product Company Size
Factors Suppliers Preference Information
VA 1 Not going to take Bidding if new Looking for new | Improve on: price, Number des not Labor is more Always looking at Big sales for
cheap route, will supplier, constant suppliers in the performance, change seasonally, local than new wood product§ company, have
pay for quality, communication, market, key quality, value triesto haveeven supplier, big and different wood temporary
billing can bea complicated process, | suppliers deliver| components. Good| flow so des not | company tenslito | products for their | employees for
struggle data driven on: price, product| communication have to layoff stran uses labor
and serviceOffer employees relationship with
good service smaller, local
suppliers
VA 2 High volume Bid 6 months ahead, Have constant Good relationship Pretty constant No big All types of wood Camotreally
production with share bids with muki | suppliers, always| key, information as supplier sotce preference, products, but say, des not
low margin, lead construction, lumber looking at new well, reliable whoever is going| mainly deal with have
time, price and | yards buy from middie leads sourcing to work well lumber information
quality go hanen- man
hand
SC 1 Biggest is price, | Quarterly process to py Big distributors Customer service, Around six No preference, | Nominal lumber, Around 2,000
relationships are | out bids, place to give| tend to be big transparency suppliers majority of pressure treated, | home per year,
there but not made feedback suppliers, always suppliers are engineered wood | size sometimes
without price want to look at nonlocal products, oriented affects
new leads strand board relationship with
smaller suppliers
SC 2 Service, Before job start Three differen Honesty, Three local lumber | More preference| All wood products,| Small company,
responsive sales,| estimate is done, lead| companies with communication, yards, numbers do| for local, makes | lumber, millwork, 3 employees,
next is price times are difficult lumber yards, competitive pricing notchange for easier trim-work, etc. around $6
possibly seasonally logistics million per year
interested in new for salesno
suppliers stress over
demand
GA 1 Cost, supply, Bidding process, tes Big distributors | Communic#éion and | Hard to say, around No preference, Lumber, Around 55
quality for to have feedback loop accurate lead times 40 suppliers have contracts | engineered wood | employees, tes
company during entire process good pricing with bigger products to have steady
distributors workflow
GA 2 Cost, availability Bidding process, Home centers | Trust and reliability, | 5-6 keep the numbe| Preference for Lumber 90, steady
feedback during it and distributors good constant local to make workflow
communication logistics easier
FL 1 Cost, delivery time Bids, want to have Big distributors, Communication, 10 constant No preference, Lumber and 60, constant sizg
better conmunication some smaller product stands out suppliers nonlocal engineered wood
yards suppliers have products
better pricing for
company
TX 1 Cost and quality Quoting Lumber yards Service, delivery 2-3, stays constant| Preference duetq Sprucepinefir Subcontract 50
time, honesty good service lumber employees
TX 2 Price, time, servicg  Callscertain people | Small distributors| Service, trust, speeq 2-3, constant Triesto buy Everything needed| 5 employees,
local, cheaper for houses stays constant

53



Table 19 summarized responses froapémnson interviews with construction companigse in

person interviewsisedthe questions asked during the telephone interviews and expanded upon
them.Two to three companies per state were interviewed. However pomgaty was

interviewed from Florida and zero companies were interviewed from Oklahoma due to the
limitations of time constraints and unwillingness to particip@mmpanies responded that

factors such as cost, service, and quality were important forstingatiers. For how the

companies purchased wood products, companies often responded they have a bidding process for
their suppliers to follow. Key suppliers were distributors or lumber yards. Home centers were
mentioned as well. Construction companies emsjgedrust, service, and delivery time in

regards to the relationship with the supplis.seen with the telephone interviews, companies
replied that they had low numbers of suppliers, usually tvtbree.Companies tried to have

more preference for tal suppliers as it was cheaper and made for easier logdticganies
responded they buy all types of wood products like lumber, engineered wood products, millwork,
etc. Lumber was emphasized as being purchased ®fiercompany size according to the

employee number was varietihe inperson interviews had similar responses to the telephone

interviews, these responses helped draft the survey questionnaire.

Appendix B has the detailed-person interviews from the Virginia companies, Appendix C has
the South Carolina companies, Appendix D the Georgia companies, Appendix E the Florida

company, and Appendix F the Texas companies.

5.3 0bjective 3: Producerecommendation®r sellers and buyets follow for selling

and purchasing wood products.

5.3.1 Sirvey Management Procedures
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The survey was sent out to 500 companies in each of the states involved in the study for a total of
3,000 companies. The survey was sent out twice in two waves along with a reminder that was
sent out between wave one and wave. tWihe first wave was sent out the week of Marh 2

2020 and a reminder to fill out the survey was sent out the wadkreh 30", 2020. Due to

COVID-19, a decision was made to wait to send out the second wave of surveys until the week

of May 28", 2020 since it was not known if companies were doing business during that time

period. The survey was closed Jul§; 8020 and no further responses were recorded.

Fifty-nine survey responses were returned over the two waliese was an issue of

nonrespase bias due to lower response rate.

Mosaic Plot
1.00
8 075
©
vl
()
=
2 050
£
[J]
©
(]
§ 0.25
0.00
Wave #
Contingency Table
Wave # By Operate in Multiple States
Count - N Y Total
Total %
Col %
Row %
1 0 19 5 24
0.00 32.20 8.47 40.68
0.00 41.30 41.67
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0.00] 79.17] 20.83

1.69| 45.76 11.86| 59.32
100.00 58.70| 58.33
2.86] 77.14] 20.00

Total 1 46 12 59
1.69 77.97 20.34

Tests
N DF -LogLike  RSquare (U)
59 2 0.52834767 0.0153
Test ChiSquare  Prob>ChiSq
Likelihood Ratio 1.057 0.5896
Pearson 0.698 0.7054

Figure 8. ContingencyAnalysis for Wave Number by Operating in Multiple States

However, since the second wave had similar numbers of responses to the first wave, it can be
inferred the second wave was representative of the popul@tiemull hypothesis (5§ was that
theproportion of the data was the same, and the alternatiyev@s$ that the proportion of the

data was differenifThe RValue for Likelihood Ratio was 0.5896, and for the Pearson test it was
0.7054.Since the Pvalues were both over the alpha value of 0tB8&,null hypothesis is not

rejected so the proportion of Wave 1 responses was the same as Wave 2 responses.
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Contingency Analysis of Procure Materials By Wave #

Mosaic Plot
1.00
0.75
g
5
©
= 050
S
8
°
[a
0.25
0.00
Wave #
Contingency Table
Wave # By Procure Materials
Count N Y Total
Total %
Col %
Row %
1 4 20 24
6.78 33.90| 40.68
40.00 40.82
16.67| 83.33
2 6 29 35
10.17 49.15 59.32
60.00 59.18
17.14| 82.86
Total 10 49 59
16.95| 83.05
Tests
N DF -LogLike  RSquare (U)
59 1 0.00114837 0.0000
Test ChiSquare  Prob>ChiSq
Likelihood Ratio 0.002 0.9618
Pearson 0.002 0.9618

Figure 9. Contingency Analysis for Wave Number by Procuring Own Materials



The null hypothesis () was that the proportion of the data was the same, and the alternative
(H1) was that the proportion of the data was differ&€he RValue for Likelihood Ratio was

0.9618, and for the Pearson test it was 0.9618. Since#adules were both over the alpha value

of 0.05, the null hypothesis is not rejected so the proportion of Wave 1 responses was the same

as Wave 2 responses.

Dueto this low response rate, phone calls were made to companies based on the list of
companies generated from the thjyaty website. Fortgix companies were contacted for a
total of 105 responses, when combined with the survey. Selected questionsfgurnvdy were

asked on the phone calls to obtain further information.

Contingency Analysis of Operate in Multiple States By Method

Mosaic Plot

1.00
0.75
0.50

0.25

Operate in Multiple States

0.00

Method

Contingency Table
Method By Operate in Multiple States

Count - N Y Total
Total %
Col %

Row %

C 0 38 8 46
0.00] 36.19 7.62] 4381
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0.00] 45.24| 40.00
0.00] 8261 17.39

0.95| 4381 11.43| 56.19
100.00 54.76 60.00
1.69 77.97 20.34

Total 1 84 20 105
0.95 80.00 19.05

Tests
N DF -LogLike  RSquare (U)
105 2 0.67055720 0.0119
Test ChiSquare  Prob>ChiSq
Likelihood Ratio 1.341 0.5114
Pearson 0.967 0.6166

Figure 10. Contingency Analysis for Survey Method by Operating in Multiple States

The null hypothesis (5] was that the proportion of the data was the same, and the alternative
(H1) wasthat the proportion of the data was different. TReéafue for Likelihood Ratio was
0.5114, and for the Pearson test it was 0.6166. Since#adules were both over the alpha value
of 0.05, the null hypothesis is not rejected so the proportion of phspenses was the same as
survey responseResults from the phone calls and survey were combined and analyzed due to

having similar responses as well as similar response rate.
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Contingency Analysis of Procure Materials By Method
Mosaic Plot

1.00

0.75

0.50

Procure Materials

0.25

_ N
0.00 T

Method

Contingency Ta ble
Method By Procure Materials

Count N Y Total
Total %
Col %
Row %
C 7 39 46

6.67 37.14 43.81

41.18 44.32

15.22| 84.78
P 10 49 59

9.52| 46.67| 56.19

58.82| 55.68

16.95| 83.05
Total 17 88 105

16.19| 83.81
Tests

N DF -LogLike  RSquare (U)
105 1 0.02867759 0.0006

Test ChiSquare  Prob>ChiSq
Likelihood Ratio 0.057 0.8107
Pearson 0.057 0.8111

Figure 11. Contingency Analysis for Survey Method by Procuring Own Materials



The null hypothesis (k) was that the proportion of the data wasdhme, and the alternative

(H1) was that the proportion of the data was different. Hvale for Likelihood Ratio was

0.8107, and for the Pearson test it wa 01 Since the R/alues were both over the alpha value
of 0.05, the null hypothesis is noteejed so the proportion of phone responses was the same as

survey responses

Some survey questions were not combined with the phone call data because they were not asked.

Those questions were analyzed separately.
5.32 Survey Collection Data

Survey and pbne call data was collected araimpiled into a statistical analysis software called
JMPby SAS, an analytical software compa@grtain questions were compiled separatielgn
the survey and the telephone intervieWse survey collection data was summarized in the

following figures

Number of Responses Per Survey Wave I Count

40

35

30

Number of Responses
ra ra
[=] [}
1 1

—_
L
|

10

Wave #

Figure 12. Number of Responses Per Survey Wave
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This was not combined with the phone call data since it was survey only data.

Number of Responses for each Data Collection Method Il Count

60 - 59

50

40+

30

MNumber of Responses

20

10

Pheone Call

Survey
Method

Figure 13. Number of Responsefor each DataCollection Method

Phonecalls were conducted to gain more responses. The number of phone call responses were

similar to the total number of survey respon3ée total number of responses was 105.

Number of Responses by 5tate Il Count

25
23

21

20— 20
15 15
15
11

| I
0_

FL A oK 5C TX VA

State

Number of Responses

Ln
|

Figure 14. Number of Responses by State Involved in Study
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The most responses carfrom the state of Virginia while the least came from Tekhs.phone

interviewdata helpedboost responses in states that did not return many surveys.
5.3.2 Business Information/Sector Profile Data

The business information/sector profile sectiothefsurvey was summarized in the following

figures.

100 Employee # I Count

&1
&0

60

40

Number of Responses

20

5
2

- 1-50 51-100 101-150 151-200 201+
Employee #

Figure 15. Number of Responses for Total Amount of Employees within a Company

A (-) indicates that a company did not respond te tluestionMost companies responded that
they had 150 employees. Thisdicated that most companies responding to this sty on

the smaller sizan terms of personnel.
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25 Sales Volume Bl Count

23

20+

o No Response <$500K $1M-$5M  $5M-$20M  $20M-$50M >$50M

Sales Volume

Figure 16. Construction Company Sales Volume

This questionwas not asked during the phone intervigsesthat is why employee number had
moreresponses than sales volur@enerally, companies had smaller sales volume with most
responses being $billion or less. There were 15 responses for thenfion to $20million

range.

Type of Business Type of Business

111 Il No Response
I Public
[ Public, Residential
I Public, Residential, Commercial
I Public, Commercial
I Public, Commercial, D: Industrial
I Residential
Residential, Commercial
I Residential, Commercial, Dt Hospitality
I Residential, Commercial, D: Industrial
7 [ Residential, Commercial, 0: Remodels
[ Residential, D: Agricultural
I Commercial
| D: Federal
D NAA

Type of Business

Figure 17. Number of Responses for Type of Business Conducted by tBempany
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A (-) indicates that a company did not respond to the questRasidential construction had the
highestnumberof responses, followed by residential and commercial combinedsthely
commercial constructigmnd finallysolely public constructionMost companies that responded

worked mostly in the residential and the commercial sector of the industry.

100 Operate in Multiple States I Count

54
30

60

Mumber of Responses

40
20
20
1 .
—
0 - N ¥
Cperate in Multiple States

Figure 18. Number of Responses for if the Company Operated in Multiple States

A (-) indicates that a company did not respond to the questitmst companies responded that
they did not perform work in other states. This means that the corhpdnyostproject sites

within thehomestate.
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125 Company Status Il Count

102

100

75

50

Number of Responses

25

1 1 1

Active Active, Idle Cut of Business
Company Status

Figure 19. Number of Responses for the Status of the Company

A (-) indicates that a company did not respond to the quesBasically, every company
responded that their company was active during 2019. Only one wasaxihen went idle,
and only one wntout of businesdt was important to see if companies responding actually

conducted business.
5.3.3 WoodMaterials Used within the Company Data

The wood materials used with the company section of the survey was summarized in the

following figures.
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Project Type B Count
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Project Type

Figure 20. Number of Responses for the Type of Project the Company Worked on

A (-) indicates that a company dinot respond to the questigkbbreviations for the construction
projects are as followsinglefamily homes §F), multi-family homes F), andcommercial
construction projects ar€©M). The most common type of projeetorked on by companies
weresinglefamily style of homes. Commercial projectengthe secondnost common
responseMulti-family projects did not have many responses even when combined with other

projects.

SF# Bl Count
35

Number of Responses

— - I ra w
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I | 1 1 1 | 1
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<5 =25 10 t0 25 5to10
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Figure 21. Number of Responses for Number of &gle-Family Projects
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A (-) mark in this case meant the company did not work on this type of pidjest.companies
that worked on singlamily projects responded that they reldwer number of projectdewer
thanfive was the most common answer dive to tenwas the third most common (not

including the {) mark response.).

&0 MF # Il Count

73
70
60

50

40

Number of Responses

30

20

17
10 £l
0 — | |

- <5 >25 10ta 25 5tc 10

Mumber of Projects
MF £

Figure 22. Number of Responses for Number of MultiFamily Projects

A (-) mark in this case meant the company did not work on this type echrdhe majority of
responses indicated that companies did not work on-fanttily project types. If companies did
work on multifamily homes, there were not many; the most common responses were less than

five andfive to tenprojects.
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COM # Bl Count

a0

50

50

40—

30
27

Number of Responses

20

10 ]

<3 »25 10t 25 5tc 10
MNumber of Projects
COM 2

Figure 23. Number of Responses for Number of Commercial Projects

A (-) mark in this case meant the company did not work on this type of pidjest.companies
responded that they did not work on commercial projects, and if they did the number of projects

waslow. The most common responses were less filvarprojects andive to tenprojects.

Number of Responses for if a Company is Under Contract for Purchasing Bl Count
Wood Products

60

50—

40

30

Number of Responses

20

Under Contract

Figure 24. Number of Responses for if a Companyas Under Contract for Purchasing
Wood Products
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This questionwas not asked during the phan&erviewssoonly thesurvey data was counted.
The companies under contract mainly used large distributors to purchase wood products.
Procure Materials Il Count
100
]

60

40

Number of Responses

20 17

0 -

N

Procure Materials

Figure 25. Number of Responses for if a Company Procuckits Own Materials

A majority of comparesresponded that they procured their own wood product matéertats.
means that most companies were aware of purchasing their own matetialscessarily where

the materials came from

5L Location AL Location |EMGWPF Location | PLY Location [FLOOR Location

M| % of Total] M| % of Total| M| % of Total] N| 5% of Total| M| % of Total
- 3 5.08% 5 847k 3 847l 5 847k B8 13.56%
IS 10 16,953 11 18.64% 10 16,953 11 18.64%] 10 16.95%
DS, I-S 22 37.29% 19 32.20%| 18 30513 19 32.20%| 16 27.12%
IS, -5, CoS 3 5.08% 2 2303 4 6.78% 2 5.08% 2 3.30%
OIS, I-5,005 0 000 0 000 0 000 0 0o 1 1.69%)
IS, MAN, I-S 0 0.00% 0 0,003 2 339 0 0,003 0O 0.00%
DIS, MAN, I-5, CoS 1 1.09% 0 000 0 000 0 Q.00 0 0.00%
D15, Cos 1 1.69% 3 5.08% 1 1.69% 2 3393 32 5.08%
DS, UMK 4 6.78% 4 6.78% 5 847% 5 847 5 8.47%)
-5 & 13.56%| 8 13.56%| &8 13.56%| 8 13.56% 7 11.86%
AN 1 1.69% 0 000 1 1.69% 0 000 0 0.00%
MAM, -5 0 0.00% 2 3.30% 1 1.69% 0 0,003 1 1.69%
MMAM, OoS 1 1.69% 2 3393 0 000 0 000 1 1.69%)
AN, OoS + QoC 0 0.00% O 0,003 1 1.69% 1 1.69% O 0.00%
LM 5 8473 3 5.083% 32 5.08% 5 8473 5 8. 473

Figure 26. Number of Responses for if a Company Purchased from a ®ributor or
Manufacturer and the Location of the Wood Product Purchase
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This questionwas not asked during the phan&erviews so only the survey data was recorded
A (-) mear that the company did not resporhbreviations are as followSL for structural
lumber, ALfor appearance lumber, ENGW®& engineered wood products (oriented strand
board, fiber board, etc.), PLMr plywood, and FLOORor flooring. DIS designated the
company purchased from a distribytMAN designated the company purchased from a
manufacturer,-5 the company purchasedstate OoSdesignatedhe company purchased out
of state OoC designated the company purchased from outside the camdtyNK designated
the company was not awawséwhere the wood products were purcha3dek majority of

companies responded they purchased most of their wood products fsteteimistributors.

60 In or Out of State? Il Count

50 48

40

Number of Responses

In or Qut of State?

Figure 27. Number of Responses for if the Company Mainly Purchasekh or Out of State

A majority of companies responded that they were not aware where their wood products
purchases came fromhe second mogtequentresponse was that the companies purchizse
state Thisindicates that construction companies are mostly unaware of where the products they

purchase come from.
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Were Products Manufactured In State? Il Count

100

80

60+

Number of Responses

40

20

N Y
Were Products Manufactured In State?

Figure 28. Number of Responses for if the Company was Aware if the Products they
Purchasedwere Manufactured In-State

A majority of companies responded that they were not aware if a product was manufactured
within their own stateA product that was purchased withiive home state does not necessarily
mean that the product was manufactured within that $Hateetheless, companies were mostly

unawareof where the product was purchased nor where it was manufactured.

35Numbero'l’ Responses for if a Company had a Bidding Process Il Count
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Figure 29. Number of Responses for if the Companydud a Bidding Process
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This questionwas not asked during the phan&erviews so only the survey data was recorded.
The responses were split evenly. For those companies that replied that they did not have a

bidding process, most of them replied tldiectly purchased.

SL% AL % ENGWEP % PLY % FLOOR %

N| % of Total| N| % of Total] N| % of Total]| M| % of Total| N| % of Total
F 4 b.78%]| &8 13.56%| 5 8.47% B 10.17%] 10 16.95%
0-20% 8 13.56%] 11 18.64%] 11 18.64%] 10 16.95%] 12 20.34%
21-40% 7 11.86%] 6 1007 3 5.08% 5 f47g 3 5.08%
141 - 605 2 3.39%] O 0.00%] 1 1.69% 0 .00 0 0.00%
b1-80% 4 B.78%] O 0.00% 4 b.78% 3 5.08% 1 1.69%
B1-100% | 8 13.56%] 9O 15.25%] 8 13.56%) 9 15.25%] 4 B.78%
UMK 26 44.07%] 25 42.37%] 27 45.76%] 26 44.07%] 29 49.15%

Figure 30. Number of Responses for Percentage of Wood Matets Purchased InState

This question was not asked during the phone interviews, so only the survey data was.recorded
A (-) meant that the company did not respond. Abbreviations are as follows: SL for structural
lumber, AL for appearance lumber, ENGW4dP engineered wood products (oriented strand

board, fiber board, etc.), PLY for plywood, and FLOOR for flooridyK designated the

company was not aware of the percentage of wood products purchasattiMost companies
responded that they were not aware of the percentage of wood products purciséeted The

next highest response was that companies purcha2@® ®f their wood products-state.This
indicated that again construction companies we@vare ofwhere their wood products came

from andthatthey did not purchase-state often.

5L Supplier AL Supplier |[ENGWP Supplier | PLY Supplier |FLOOR Supplier

M| % of Total] N| % of Total] N| 3% of Total| N| % of Total| N| % of Total
- 3 5.08% 6 1017% 3 5.08% 4 B.78% 7 11.86%
1to3 47 79.66% 41 00.40%| 44 74.58%] 39 66.10%| 35 39.32%
10te12 | 1 1.69%] 1 1.69% 1 1.69% 1 1.69%] 1 1.69%
4 o 6 7 11.86%] 11 18.64% 11 18643 13 22.03%] 16 27.12%
7 to 9 1 1.69% 0 000 0O 0.00% 2 3.39% 0 0.00%

Figure 31. Number of Responses for Number of Suppliers for Each Wood Product

73



This question was not asked during the phone interviews, so only the survey dataoncec

A (-) meant that the company did not respond. Abbreviations are as follows: SL for structural

lumber, AL for appearance lumber, ENGWP for engineered wood products (oriented strand

board, fiber board, etc.), PLY for plywood, and FLOOR for floorgnajority of companies

responded they only hawmeto threesuppliers per wood produdhe next highest response

wasfour to six suppliers.This implied that most companies respondiiidynotexpand muclhn

their supplier pool and most likely wesenaller construction companies.

5.3.4 Wood Products Supplier Selection Data

The wood products supplier selection section of the survey was summarized in the following

figures.

Table 20. Number of Responses for Purchasing Decisions a Company Made

Factor | How Often | How Often | How Often | How Often | How Often | How Often
Ranking | us e P| Invoices Suppliers | Searched | an Internal | Purchase
are Ready Do Not for New Pool is In-State

Have Suppliers Used

Required Rather

Licenses than Open

Sources
N| %of | N| %of |N| %of [ N| %of | N| %of | N| % of
Total Total Total Total Total Total
1 19]33.93%| 0 | 0.00% | 29| 63.04%| 3 | 5.36% | 7 | 12.96%| 6 | 13.04%
2 8 [14.29%| 1 | 2.04% | 8 | 17.39%)| 19| 33.93%| 7 | 12.96%| 7 | 15.22%
3 9 [16.07%| 1 | 2.04% | 0 | 0.00% | 27 | 48.21%| 11| 20.37%| 6 | 13.04%
4 7 112.50%]| 21| 42.86%| 4 | 8.70% | 2 | 3.57% | 22| 40.74%| 17 | 36.6%
5 13| 23.21%| 26 | 53.06%| 5 | 10.87%| 5 | 8.93% | 7 | 12.96%| 10| 21.74%

This questionwas not asked during the phan&rviews so only the survey data was recorded

Using a categorical scalela i

ti

me 0,

and

a b5

ndi cated

Afal wayso.

finever 0, a

2 Ararelyo,

Co mp adpuréhaseonders t | y
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(PO6s) for

p ur c hSappliers ltad theo iovibicep neaulydnuosthe sime or

always on timeandsuppliers had the required licenses needed to conduct businegsanies

sometimes or rarely searched for new suppliers often, companies sometimes or most of the time

used an internal pool of suppliers rather than open sources, and canpaolesed kstate

most of the time or always purchasesbstate.

Table 21. Number of Responses for Purchasing Factors a Company Made

Factor Flexible Focus Prefer Preference| Purchase | Prioritize
Ranking Lead Quality Higher for Local | More Often Loyalty
Time over Production | Suppliers if Better Over
Cost Over Lower when Business Other
Production | Searching | Relationship | Factors
for New
Suppliers
1 1 1 6 9 2 1
2 8 2 11 7 3 2
3 28 26 27 13 11 27
4 17 22 8 25 30 19
5 1 5 2 1 8 6

This questionwas not asked during the phan&rviews so only the survey data was recorded

On acategoricalscalela i ndi cated fAnevero, a 2 Ararelyod,

ti medo, and a 5 nal wahgtshéy.sometonespanmosf thestime madap on d e d
flexible lead time with productgndthey responded that they focused on quality over the cost of

the product most of the time or sometim@snstruction companiggsponded they rarely or

sometimes prioritizé higher production over lower producticand theyresponded they

sometimes or most of the time had preference for local suppliers when searching for a new
supplier A vast majority of companies responded that they purdrasee often from a supplier

if they hal a better business relationship most of the tiamelcompanies responded that they

sometime®r most of the tim@rioritized loyalty over other factors.
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Chronbachots al pha tes

Entire set

u

Entire set o832 | i i I [

Excluded Col U

How Often Contact w/ Suppliers over Month 0.8162

How Often Contact Potential Suppliers 0.6777
How Often Suppliers Contact You to Improve Their Business 0.8123| | i i

Figure32 Chr onbacho6s Al pha Test on Communicati on

A Chr on b ac hwmssconductpdhora thet censmiunication with suppliers set of categorized
guestions. It is a measure of internal consistency; how closely related the set of groups are to
each other (UCLA Institute for Digital Research & Education). An alpha value over 0.ff& for
set meant the variables could be added togetikd a latent variabl@he null hypothesifHo)
tested was company sigeequal tacommunication with supplierdigger companies have better
communication than smaller compani€se communicationafctor was tested because
construction companies listed communication as a major supplier selectionlfagts tested
against the size of the company because it was thought bigger construction companies could

communicate better with suppliers.

76



Oneway Analysis of COM SUPPLIER By Employee #

S 10 .
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Employee #

Oneway Anova

Summary of Fit

Rsquare 0.008907

Adj Rsquare -0.04515

Root Mean Square Error 3.368353

Mean of Response 7.847458

Cbservations [or Sum Wagts) 59

Analysis of Variance

Sum of

Source DF Squares Mean Square F Ratio Prob > F

Employee # 3 5.60739 1.8693 01848 0.9197

Error 55 624.01923 11.3458

C. Total 58 B29.62712

Means for Oneway Anova
Level MNumber Mean 5td Error Lower 95% Upper 953%

= 1 9.00000 33654 2.2497 15.750
A 52 7.90385 0.4671 6.9677 §.840
B 2 6.50000 2.3818 1.7268 11.273
E 4 7.50000 1.6842 4.1248 10.875

5td Error uses a pooled estimate of error variance

Wilcoxon / Kruskal-Wallis Tests (Rank Sums)

Expected
Level Count Score Sum Score S5core Mean (Mean-Mean0)/5tdD
- 1 309,500 30,000 39,5000 0.523
A 52 1565.00 1560.00 30,0962 0.106
B 2 57.500 £0.000 28.7500 -0.084
E 4 108&.000 120.000 27.0000 -0.348

1-Way Test, ChiSquare Approximation
ChiSquare DF Prob>ChiSq
0.4471 3 0.9304

Figure 33. ANOVA and Wilcoxon Tests for Communication of Suppliers by Employee
Number



Figure 34. ANOVA and Wilcoxon Tests for Communication of Suppliers by Sales Volume

For the responsef employee number,a)( mar k i ndi cated a no respon
meanti50 e mp !l owyeadsd-1 0 G Be& mp | o y meast201l+ampibyeédk @rms

of sales volume for a given construction compang) mark indicated no response to the
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