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VALUE RECOVERY IN THE BUILT ENVIRONMENT:  

A SUPPLY CHAIN PERSPECTIVE 

Abstract 

The demolition of buildings that have reached their end-of-useful life can place enormous burden 

on landfills and contain environmentally hazardous materials.  This work-in-process describes 

the development of a foundation paper on how supply chain management concepts help to better 

understand the business issues that affect recovering value from buildings using a deconstruction 

approach instead of traditional demolition.  Information to date on the topic was obtained from 

conference presentations and proceedings, practitioner publications, as well as academic journals.  

Several questions are raised that will lead to establishing hypotheses and propositions for 

empirical research to be undertaken to better understand the business process related to 

recovering value from buildings. 

 

Key words:  building deconstruction; closed-loop supply chains; reverse supply chains; 

materials reuse; recycling.



 

1.  Introduction 

Building deconstruction is the practice of taking buildings apart in pieces as opposed to 

demolishing the building altogether, which leaves little, if any, salvage value.  Dismantling 

buildings in parts has the advantage of a smaller environmental impact and leads to more 

material that is readily recyclable.  Today, increasing landfill disposal fees, compulsory high 

recycling rates on demolition wastes, and community and legal pressures create a new focus on 

deconstruction. Building deconstruction strives to use safer, more environmentally friendly and 

more cost effective strategies. Due to current events, cost is no longer the only decision factor for 

deconstruction; the benefit of reuse and the safety of materials must be also considered (Pun and 

Liu 2006). 

Reverse supply chains are becoming an essential part of business, in some cases, because 

of environmental regulations or consumer pressures.  In other cases, some companies take the 

initiative to reduce their operations costs by reusing materials or recovered components or parts.  

Finally, some companies use reverse supply chains as integral parts of new businesses (Guide 

2003; Guide and van Wassenhove 2002).  In a forward supply chain, the end of the process is 

marked by the customer consuming the built-in value of the product.  Closed-loop supply chains 

can be thought of as consisting of the traditional forward supply-chain activities plus additional 

activities germane to the reverse supply chain (Guide 2003).  A closed-loop supply chain 

includes processing the end-of-life product with the intention of recovering additional value, thus 

approaching the integration of all supply chain activities.  Management of closed-loop supply 

chains means profitable recovery of value from items that are no longer desired or can no longer 

be used by the consumer.  The management of closed-loop supply chains has gained importance 

recently because of increased legislation requiring companies to organize for proper recovery 

and disposal driven primarily by increased awareness of environmental issues (Flapper 2005).  
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Unfortunately, research in closed-loop supply chains is directed almost exclusively at the 

durable goods industries.  There is extensive literature with respect to sources of product reuse.  

For literature reviews see Gungor and Gupta (1999), Prahinski and Kocabasoglu (2006), and 

Gagnon (2006).  Research addressing these issues in the building dismantling industry is limited, 

and has focused mainly on deconstruction.  This suggests that there are important, perhaps 

complex, re-use issues to be addressed.  Few studies exist with regard to the sources of buildings 

for deconstruction, deconstruction options used by the industry, and what factors impact 

deconstruction decisions (see Shami (2006)).  Because the industry has received little research 

attention, there is a lack of theoretical support for its practices.   

This research is in the early stages of examining the deconstruction practices in the 

building industry.  This article focuses on closed-loop supply chains in deconstruction, providing 

an overview of current thought and developing a foundation for future research.  The work-to-

date reported here is from conference presentations and proceedings and trade publications as 

well as academic journals.  A key goal of this study is to capture a broad view of the industry 

with the intent to determine what is happening in the field, what the key issues are, and 

describing the range of dismantling practices.  In general the study will attempt to answer two 

broad research questions: 

Research question 1:  What are the best business practices from a supply chain 

management view in the deconstruction industry? 

Research question 2:  What issues face the industry that are not completely understood 

and would benefit from a supply chain perspective? 

The remainder of this paper is organized as follows:  The next section presents the 

business drivers of value recovery.  Following this, a framework for a closed-loop supply chain 

for buildings is presented with emphasis on value recovery.  Some unique characteristics of 
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reverse supply chains and how they affect building value recovery are discussed followed by the 

role of some traditional supply chain activities that become issues in building deconstruction.  

We conclude by summarizing our work to date and present our approach for the remainder of the 

study. 

2. Business Drivers of Value Recovery of Buildings 

Our approach is to view the issue from a business perspective. Companies need viable business 

models that join good business sense with environmental sustainability in order to recover the 

value from end-of-life products.  Forward and reverse supply chains must be robust to all 

variations in building acquisition and disposal.  A popular approach to pursue sustainable supply 

chain is the triple bottom line (3BL) concerning the relationship of  planet (environment), people 

(social), or profit (economic) or some combination thereof (Kliendorfer, Singhal et al. 2005).  

From a business standpoint, it is expected that a deconstruction project be financially 

economically feasible, environmentally friendly, and a benefit to society.  In the following 

sections, business concerns in each of these three areas are identified. 

2.1 Environmental Issues 

Businesses are increasing being compelled to address several environmental issues.  Recognition 

of the limit of the planet to supply as well as absorb materials raises the issue of focusing on 

sustainable operations.  Non-government organizations, the press, and investors are increasingly 

forcing disclosure on environmentally-benign activities.  Legislative mandates and regulation 

conformance force companies to look beyond otherwise costly conformance to a profitable 

opportunity.  Deconstruction provides a suitable alternative to incineration and landfill disposal.   

Involvement in sustainable operations sends the message of having a "green" image.  A distinct 
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advantage of building deconstruction is that hazardous materials are more likely to be identified 

and properly handled as opposed to the demolition technique. 

2.2 Social Benefits 

Deconstruction is seen as an opportunity for local-job creation or entrepreneur opportunity.  

Salvaging building materials is more labor intensive than standard demolition, creating good-

paying entry-level jobs.  The institute for Local Self-Reliance estimates the deconstruction 

industry could generate as many as 200,000 jobs per year in the U.S. (Greer 2004).  Besides job 

created, deconstruction creates low-cost materials.  These materials could be purchased by those 

in low income situations at a more affordable price than new materials.  In this way, low income 

families would be able to make repairs or modifications to their houses that may not have 

otherwise been possible. 

An additional advantage to the environment that building deconstruction presents is the 

condition of the land once the project is complete.  When a building is deconstructed, removed 

parts are de-nailed and kept in whole pieces to be sold.  On the other hand, if a building is 

demolished, these same parts will be crushed and possibly left behind in the earth.  This may not 

matter to those destroying the building, but it certainly will for those that purchase the property 

and have to deal with foreign objects and other debris in or on the ground. 

2.3 Business Issues 

There are potentially profitable business activities related to closing the chain.  One such 

financial reward for deconstruction is the creation of an after-market building material market. 

When all materials are disposed, high quality (and often scarce) materials are ending up in the 

landfill.   According to Falk (2002), “old forest growth materials” can be identified as having 

qualities such as higher density and fewer defects due to a slower growth process. This material 
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can be thought of as antique and highly desirable.  Some competitiveness aspects to 

deconstruction include gaining the reputation as the only source of some scarce no-longer-

available items, attracting or keeping some customers by portraying a "green" image, or 

introducing cheaper materials into the market. 

Economic factors are driving the shift toward deconstruction.  There is some support for 

the claim that there is a myth that deconstruction is more expensive than demolition.  One author 

claims “that trained workers could deconstruct a building at $2 per square foot, while demolition 

cost about $3 per square foot” (Shami 2006).  A large motivator is the tax benefit homeowners 

get from donating salvaged building materials to not-for-profits.  The Reuse People of California 

conducted a study of the deconstruction of six homes.  The value of the donated salvaged 

materials form the homes averaged $84,000 yielding a tax benefit of $29,400 for a homeowner in 

the 35 percent tax bracket.  Deconstruction costs averaged $20,338 versus estimated demolition 

costs of $10,100.  After tax, deconstruction saved $9,062 over demolition (Greer 2004). 

3. A Supply Chain Framework for Value Recovery of Buildings 

A closed-loop supply chain contains elements of the forward as well as the reverse supply chain.  

In a closed-loop supply chain, the product is often returned to the original producer (Fleischmann, 

Bloemhof-Ruwaard et al. 1997).  This type of supply chain can lead businesses to make 

modifications to product design and procurement practices.  In open-loop supply chains, 

products do not necessarily return to the original producers, but will be recovered by other 

parties willing and able to reuse the materials or components in applications other than the 

original product (Kopicki, Berg et al. 1993).  The state of the deconstruction industry today 

appears primarily as an open-loop system.  However, it does exhibit some characteristics of a 

closed-loop supply chain that will be presented in the following discussion.  A graphical 

representation of the information and material flows of the supply chain framework is shown in 
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Figure 1.  The diagram consists of four phases: design, construction, use, and value recovery.  A 

discussion of each phase and how the phases are integrated follows. 

3.1 Design 

Although not the primary focus of this investigation, it is clear that the design of the building can 

either facilitate or encumber value recovery at the end of life.  Lifecycle building is the design of 

building materials, components, information systems, and management practices to create 

buildings that facilitate and anticipate future changes to and eventual adaptation or dismantling 

for recovery of all systems, components, and materials (Hood 2007).  Modularity, 

standardization, and mass customization strategies in design can enhance the ability to recover 

and reuse building components and parts (Ferrer and Whybark 2000). 

Design for reuse may increase design, production and distribution costs, but should 

reduce the total cost of ownership.  This may be viewed as a trade-off between maintenance and 

construction costs, which should allow for easier reuse, and making the recycling of recovered 

materials easier and final disposal less expensive.  Accounting models for “first costs” vs. “life-

span costs” do not appear to be in widespread use (Bertorelli 2007).  A life-span cost model takes 

a long-term view vs. short-term view that will affect costs over the life of the building.  When a 

building is completed approximately 20% of the total cost of ownership has occurred.  The 

remaining 80% of the total cost of ownership is incurred after the building is constructed 

(Seuring 2004). 

3.2 Construction 

It is important during construction to record deviations from design as these may become issues 

affecting the dismantling plan at some later date.  One challenge in this area is to retain and 
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communicate this information forward to future owners with possible impact on end-of-life 

activities.  Otherwise the value of this information would be lost. 

3.3 Use 

This phase of a building is characterized as being a cost-driven environment centered on 

management of the building.  Key to this phase is the execution of a maintenance plan to protect 

the value of the recoverable materials during the use phase of the building and avoid 

deterioration of the building as well as loss of the embodied value. 

3.4 Value Recovery  

The value recovery process seeks to achieve maximum return from the building after the use 

(facility management) phase is over.  We assume an owner is in possession of a building that has 

no further use in its present condition and selling it is not an option.  One decision facing the 

owner about the future of the building is to ascertain whether the building is at an end-of-use or 

end-of-life state.  A building at its end-of-use has value that exceeds the value of the materials it 

possesses suggestion the possibility of reuse.  Possible actions at this point include 1) repair or 

restoration (return to useable condition), 2) remodel, renovate, or remediate (correcting 

deficiencies), or 3) relocate (physical movement to another site) (see Figure 1).  The end-of-life 

state is characterized by the value of the building being less that the value of the materials it 

contains.   

A building at the end-of-life must be dismantled for any of several reasons. Examples 

include making way for an alternate use of site or the building has become a hazard and must be 

dismantled.  The end-of-use scenario is preferred over the end-of-life because reuse is likely to 

have the least impact on environment by extending the useful life with minimal additional costs.   
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The decision to dismantle the building creates the following cascade of disposal options shown 

in the value recovery phase in Figure 1.   

3.4.1 Deconstruction 

Deconstruction can be defined as “the disassembly of buildings so as to safely and efficiently 

maximize the reuse and recycling of their materials” (Horinko 2002).  It is the process in which 

buildings are systematically dismantled of value recovery.  Materials and components sell as 

used for a given quality level and may be used in the same or different products. 

3.4.2 Recycle 

Recycling is the process of recovering materials and returning them to the raw materials stream. 

This reduces the need for virgin raw materials and lessens the need for permanent disposal 

Since this requires use of energy, transportation and process resources, recycling to the "last nut 

and bolt" will depend on the value of that "last nut and bolt" as opposed to the cost to dispose of 

it in a landfill. 

3.4.3 Demolition 

Demolition is the destruction of a building, primarily by mechanical means.  There is no attempt 

to recover value and hazardous material issues may be difficult to address.  Demolition can be 

completed in a relatively short time period (Pun and Liu 2006). 

3.4.4 Disposal 

Remaining materials are usually disposed of in one of two ways – incineration or burial.  

Incineration recovers some of the energy content of the material, but the embedded energy is lost.  

Landfill is the most common technique of disposing or materials with no perceived value.  Major 

issues include use of land, long-term environmental impact, and complete loss of value. 
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4.  Reverse Supply Chain Activities in Value Recovery of Buildings 

Characteristics of building value recovery that complicate the management and control of reverse 

supply chains have been identified (Guide, Jayaraman et al. 2000) and form a framework for our 

discussion. 

4.1 Product acquisition 

One of the biggest issues involving the reverse supply chain in this area is the availability of the 

materials and components.  In a deconstruction reverse supply chain, it is difficult to predict 

supply and demand. On a strict cost basis, the viability of building deconstruction depends on 

what items are inside the building being salvaged as well as the skill of the labor force on the 

project.  If conventional demolition is used, approximately two percent of waste can be 

recovered for use or recycling. With deconstruction of the building, however, up to 75 percent of 

demolition waste can be salvaged as either recycled or reused material (Shami 2006). This means 

the market has an incredible uncertainty in the supply of its product. This issue is further 

complicated with the many different degrees of deconstruction available.  

One approach to addressing the above issues is to perform a building assessment prior to 

dismantling to assess the extent to which deconstruction is feasible.  Often construction projects 

are under time constraints that limit the extent or use of deconstruction.  The tradeoff is between 

the cost of the additional time and the additional value that can be recovered during that time.  

The deconstruction process can take weeks when compared to demolition that can take hours.  It 

is an opportunity to address complexities associated with generic construction versus a modular 

design and to develop a building material inventory to determine the level of economic recovery 

of materials.  Also, assessment of the level of construction technology used in the building 

(designed for deconstruction or not) will to a large extent drive the expected material recovery 
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quantities and rates.  Technical feasibility of the project and corresponding costs can be verified 

at this point. 

4.2 The requirement of a reverse logistics network 

Reverse logistics is the process of moving product from its point of consumption to the point of 

origin to recapture value or for disposal (Tibben-Lembke 1998).  At issue is the selection of the 

appropriate transportation network/infrastructure.  There typically is no one best design or choice.  

Each has to be tailored to the products involved and the economies of their reuse 

Occasionally the situation arises where there is no purchaser for the recovered materials.  

It may be necessary to store or warehouse the inventory of salvaged items until such time as they 

are demanded and consumed.  Similarly, recycled materials may be held until more favorable 

market conditions allow for a higher selling price. 

4.3 Planning and Control of Deconstruction 

In addition to an evaluation of the structure being scheduled for deconstruction, a plan must be 

put in place for the deconstruction process.  A deconstruction plan is an economically-driven 

recovery plan ideally developed during design phase of the building for use at the value recovery 

phase.  At each stage a decision is made to determine if it is feasible (maybe not profitable) to 

continue.  The economic, environmental, and social costs may exceed the value of the material 

yet to be recovered.   

Planning and control activities typically follow a project management approach.  A plan 

covering the number of activities to be performed, what to do with hazardous material in the 

building, and which components are most important to the building's deconstruction, would be 

beneficial to the project.  Stages include a plan to acquire the recoverable materials, a waste 

management plan, and an assessment of the environmental impact.  In addition, the sequencing 
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of tasks, resources needed and the concerns with removing the materials could be addressed. 

With this plan, tasks will be done more efficiently and less time will be wasted in this highly 

labor-dependant process (Shami 2006). This type of action will help building deconstruction 

become more profitable and most likely more widespread.   

4.4 Separation, Testing, Inspection, Grading, Sorting 

A disposition decision based on quality of the recovered materials is best made at the earliest 

possible stage in the returns process.  Good separation results in more money for recoverables.  

A uniform material grading system for used materials would be useful, especially with respect to 

building codes that require that structural lumber be graded.  The same issues would apply to 

salvaged structural steel (Emmer 2007).  This would likely fall into the hands of the Used 

Building Materials Association (UBMA).  The development of procedures to judge the quality of 

an item would help buyers of these products know exactly what to expect.  Also, those 

responsible could have an audit performed to analyze the quality of the items within a given 

building.  The UBMA would be able to charge people for this service and could present a source 

of revenue for the Association.   

4.5 Distribution and marketing 

The extent of deconstruction ranges from the removal of high-margin features of the home 

(minor) to the full-fledged disassembly of the home and its reusable parts (major). As this type of 

reverse supply chain becomes more mainstream, the availability of these products should 

increase as well. With more structures being deconstructed due to growing green movements and 

environmental concerns, more "vintage" products should be available for sale.  

In the reverse supply chain for building and construction projects there are a variety of 

issues that must be addressed. The most important is the location and availability of in-demand 
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resources. This type of knowledge will allow companies to sell these resources to a wide variety 

of locations and consumers. This type of process will most likely take place through the internet 

because of its widespread use and its ability to reach potential customers from many different 

regions. Currently, there are a number of companies specializing in some aspect of this process 

(Shami, 2006). Some focus entirely on individual components such as bricks while others handle 

many different types of salvageable materials.   

Another issue that will be difficult for this industry to overcome is the demand 

uncertainty.  There is a possibility that recovered materials need to be held in inventory before 

they are used because there is not always a market for various used materials.  The vendors of 

these products are unsure of how much inventory to keep because it is almost impossible to 

forecast the sales for any given period. In addition, the vendors are unsure of how much product 

will be available for next period due to the previous issue in this section.  This leads to the need 

for vendors to store as much inventory as possible, leading to large warehouses.  

Because of these uncertainties the overhead costs for this type of storage tends to be large. 

This is due to large holding costs for the variety of materials being stored. If an information 

sharing database led to a network of warehouses, certain inventories could be kept at desired 

levels, but currently this type of system was not mentioned in our research. In certain cases these 

types of materials could be reused by the contractor shortly after deconstruction, this would 

eliminate the need for a warehouse altogether (Shami, 2006).  Pun and Liu (2006) suggest that 

the proper marketing of materials must exist in order for materials to be effectively reused. 
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5. Forward Supply Chain Activities Influencing Deconstruction. 

5.1 Organization 

Another issue in this type of business is to determine the type of supply chain the company 

should use. Because of the demand uncertainty present and the variety of product changes in this 

specific market, conventional thought would be to choose a responsive supply chain. This type of 

chain would allow these companies to have flexibility in their shipments of incoming and 

outgoing components. The main drawback is the increased costs of this type of supply chain. 

Another option that each company would have is to hire a logistical provider and outsource this 

aspect of the business. With this strategy, the company could rely on locating homes and other 

buildings with components of interest. Without consistent buyers of this material and the 

uncertainty in locating these items, this would most likely be the best option for these businesses.  

The larger question is one of integrating the closing of the chain with other supply chains or 

should they be done separately. 

5.2 Partnering and Sourcing 

The industry could benefit from strategic alliances with different builders. This would give them 

influence on building design to continue to implement design for deconstruction. This would also 

give the industry a network of builders to more easily move the products they recovered. This 

development would allow companies in this industry to better predict both supply and demand. It 

would also be beneficial from the builder's perspective due to the likely cost break that they 

would receive on these products. Also builders would have a constant source of used materials to 

offer their home buyers. This could give the builder an advantage in this growing market 

segment and would most likely produce more business. 
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According to Pun and Liu (2006) movement of material coupled with the collaboration 

and information sharing of building owners, contractors, and material demanders add to the 

supply chain.  With these interactions participants in the chain are able to make the best use of 

building reuse waste.  Partnering between the owner and deconstruction contractor may be of 

mutual benefit.  Contractors are realizing the financial benefits of deconstruction, and owners are 

interested in the public relations aspect, which can be used as a selling point.  The owner is 

motivated by improving the value of the land and/or decreasing real estate taxes, and not 

generally concerned with the recovery of value from an existing structure.  The deconstruction 

contractor typically deals with the demolition contactor in an attempt to access the recoverables 

from the building.  The deconstruction contractor may to better to deal directly with the owner 

whom he can convince of the benefits of deconstruction given the possible extension of the 

timetable  

This action essentially increases the supply of salvaged building materials by convincing 

contractors to deconstruct instead of demolish.  Contractors find it difficult to work 

deconstruction into their projects because deconstruction typically takes more time than 

demolition.  Often construction projects are under time constraints that do not allow sufficient 

time for full deconstruction to take place.  This limits opportunities to realize the full benefits of 

deconstruction. The tradeoff is between the cost of delaying the project and the increased value 

of materials recovered during that time period.  This suggests a need for more efficient methods 

to speed up deconstruction.   

Some activities traditionally done by the deconstruction contractor can be outsourced in a 

variety of ways.  Examples include hazardous substance abatement service providers, logistics 

providers, distributors, and recyclers.  Reuse stores also deconstruction services to meet demand 
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for materials.  In supply chain terms, this raises the issue of who is the dominant player in the 

supply chain and who has the power/control. 

5.3 Performance measures 

A need exists for performance measures in the deconstruction industry (Majercak 2007) 

primarily for comparison purposes, business planning, and setting goals and targets.  Such 

measures would be of benefit to the industry by supporting lobbying efforts, establishing 

industry standards on several dimensions, and supporting grant and funding proposals.   

Obstacles to establishing a system of metrics include reluctance to share information on 

competitive issues and costs, or there may not be any data available.  Factors that enhance the 

establishment of metrics include point of sale software to facilitate data collection, computation 

of metrics, tracking discounts, monitoring pricing vs. time in inventory, and collect categorical 

data such as customer geo-demographic information. 

Examples of metrics of value to the industry include, but are not limited to: overhead vs. 

operating costs, sales per employee or department, deconstruction revenue per employee, value 

recovered per deconstruction revenue dollar, cost of deconstruction per square foot of facility 

space, sales by category and retail square footage, donations by source, average quality of 

returned products, average collection and processing costs, and diversion/conversion rate. 

5.4 Information system 

Many material demanders are rarely aware that inventory is available or when demolition is 

about to take place and thus require for new material in design and construction.  They also claim 

that greater management is needed for deconstruction to help reduce project costs, shorten 

project duration, improve safety for workers, establish communication within the supply chain, 

 15 



 

and help cope with project changes. Information systems contribute highly to the process (Pun 

and Liu, 2006; Falk et al., 2002).  

With this increase in supply, the buyers of these products must be able to locate what 

they wish to buy. This could be accomplished by information sharing through an internet 

database. Much as Wal-Mart has been successful with its forward supply chain using its 

information exchange, building deconstruction's reverse supply chain will only prosper with 

increased information sharing. This additional information will allow consumers to locate, 

purchase and ship their products in a short period of time. If this information is updated regularly 

and shared throughout a network of building suppliers, the entire industry should receive 

increased sales and notoriety from the public.  

5.5 Industry Development 

As landfill space becomes scarcer throughout the country and the world, recycling and reuse of 

material will more likely be implemented on a large scale. With this reasoning, building 

deconstruction will become increasingly important. The management of these materials and the 

availability of these materials for different projects throughout the country will play a large role 

in how quickly the deconstruction business can become a prominent occurrence in the industry.  

Public advocacy groups are assisting companies disposing of or acquiring recyclable 

materials reclaimed during the deconstruction process.  The industry would benefit from the 

establishment of policies that promote lifecycle building and reuse.  Firms such as NY 

Wastewatch are adding to the deconstruction body of knowledge. One such addition is the 

benefits of deconstruction: lower costs, LEED credits (credits towards green building 

certification), gain competitive advantage and reduced environmental impacts. 

Contracting will likely become a more skilled trade when deconstruction is employed.  

Contractors will need to learn to deconstruct buildings as well as demolish them, and they also 

 16 



 

need to learn how to build new buildings with a reuse decision in mind. Many property owners 

will begin to consider a contractor’s environmental performance, which is measured by the level 

of reuse of the building’s materials, when making a vendor selection. However with firms such 

as Habitat for Humanity and other social groups working on deconstruction, many workers will 

be trained with little or no cost.  

Certain steps need to be taken to ensure that this field continues to grow. First a standard 

must be established to evaluate homes in order to realize all of the reusable materials within the 

home. Along with this step, a plan should be developed to remove important items from the 

home. Once these materials are removed, they must be evaluated for quality. For long term 

benefit, building designers should focus on designing for this deconstruction in order to decrease 

wastes during the final phase of the building's lifetime. With these steps in place, this industry 

should continue to gain notoriety and acceptance. 

The central tool of GreenGoat, a consulting firm on resource management for all phases 

of development, is a broad database of markets for construction and debris (C&D) materials, 

developed through intensive ongoing research and face-to-face conversations with contractors, 

architects, yards, and certified recyclers and manufacturers (Weeks, 2004).  Outlets for building 

materials develop continually and reflect factors such as commodity price fluctuations, emerging 

applications for specific materials, and shifting transportation and labor costs. 

6. Summary 

Historically, social and environmental issues have been treated as peripheral concerns for 

business.  However, managers now face a variety of pressures and must make difficult choices 

for how to best address the social and environmental dimensions in business models and 

management systems.  Sustainable development focuses on the interrelationship between 

financial, social, and environmental performance, also termed the triple bottom line.  There is a 
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very real potential for competitive advantage to be rooted in such new capabilities as pollution 

prevention, design for environment, and social responsiveness (Vachon and Klassen 2007). 

While a substantial amount has been written about building deconstruction, we do not 

completely understand the interrelatedness of all associated activities because of the varying 

complexity and managerial importance attached to each scenario.  Initial evidence suggests that 

closed-loop characteristics are highly conditional on product type and contextual factors, a 

challenge both for theory-building and methodologies to bridge the divide between the general 

and the specific (Wells and Seitz 2005). 

The business processes surrounding deconstruction appear at this time to be a series of 

fairly independent activities occurring in isolation with little consideration to the integrative 

nature of reverse supply chains.  Our understanding of business issues in deconstruction is that 

they tend to be strategic and somewhat unstructured.  Problems appear to be not so much tactical 

or operational in nature with many technical aspects being addressed.  There is a need to develop 

frameworks that are based on an integrated business model (Guide 2003). 

This study was conducted to provide insights needed to give research direction to the 

field.  The issues in Appendix A are offered as a guide to researchers.  Investigations of any of 

these issues would be an important step in advancing the knowledge of closed loop supply chains 

in the deconstruction industry (French and Laforge 2006).  The formality of stating these 

questions as propositions is currently underway.  The scope of our work will be further refined as 

this phase progresses.   

It our intention to identify the issues that are important and relevant to the deconstruction 

decisions in the sample of deconstruction industry members.  Empirical research methodologies 

of sample surveys and case studies will be used to gather information regarding design and 

deconstruction practices as well as better understanding the underlying attributes and impact on 
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key operational performance metrics.  The intent is to build an integrated conceptual model to 

understand the significance and relationships of the environmental, social, and economic factors 

affecting the design and operation of closed-loop supply chains in the building industry. 
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Appendix A - Research issues in the deconstruction industry 

As a result of our investigation, several topics have been identified that, to a large extent, have 

not been thoroughly addressed.  The specific issues have been framed as questions listed here. 

Business and decision models: 

• Can a set of “best practices” be established for making reuse decisions in the 

deconstruction industry? 

• Can existing network models for other products be modified to minimize the potential for 

contamination and degradation?  

• How can inventory models be adapted to address obsolescence and shelf-life concerns? 

• What operations management expertise can be brought to bear on slow-moving 

inventories? 

• Companies may develop business models in which product ownership is replaced with 

bundled service offering such as leasing. 

• What is the best location for inspection procedures in the network? 

• How can information technology be used to facilitate value recovery? 

• What are the specific conditions that enable partnering/outsourcing to work? 

• Are the organizational issues different for not-for-profit and for-profit organizations? 

Cost and performance measures:

• What performance metrics would be appropriate to satisfy the needs of members as well 

as industry? 

• What actions can be taken to reduce the uncertainty in sales quantities and timing? 
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• What actions need to be taken to encourage designing products to facilitate ease of 

dismantling? 

• There is a need to actively manage the process of acquiring returns to align recovery 

costs and selling opportunities.   

• What are the benefits of material and component tracking/identification systems? 

• What incentives need to be in place to support a product availability network? 

• What conditions promote minimization of the total cost of ownership among closed-loop 

supply chain members? 

• What performance measures/metrics are appropriate for the deconstruction industry? 

Environmental: 

• What can be done to reduce the amount of materials disposed of as waste? 

• What is the impact of legislation on reuse practices in the deconstruction industry? 

• Does take-back legislation work for buildings? 

• What design approaches influences the ease of recovery and value recovery? 

• How customers react to the choice of new versus used building materials? 
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Figure 1.  A supply chain framework for value recovery of buildings. 
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