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Abstract

This paper investigates the impact of product category, perceived risk, and brand
name on consumers' willingness to pay (WTP) for greener (recycled/remanufactured)
products. Results provide an understanding on how consumers differentiate between
types of products when stating their WTP. The findings suggest that WTP for greener
versus branded greener or new products varies with product category. For paper, toner
cartridges, and cell phones, brand effects are apparent. However, for cameras and
printers brand does not appear to counterbalance perceived risk. As the importance of
brand is a function of product category and is significantly related to WTP, original
equipment manufacturers (OEMs) should carefully consider this relationship for
their products before making decisions on the use of brand as a part of
remanufacturing/recycling strategy.
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Introduction
The relationship between brand and willingness to pay (WTP) for products that are

‘greener’, because they are made of recycled content and/or utilize parts from post-

consumer products (i.e., remanufactured products), is considered. Remanufacturing is

more environmentally friendly and inherently greener as it recaptures the value of a

material that was already engineered for product use. Remanufacturing not only captures

the value of the engineered materials but also the physical form of the product through

the use of parts and assemblies that are either in or can be upgraded to a like-new or

better than new condition. While environmental marketing has been considered for

decades, there is limited research on recycled and remanufactured products in the

marketing literature. This paper helps close this gap.

Production by industry, consumption patterns, and behavior of the consumers are

causing environmental concerns [1]. Marketers recognize that responding to environmen-

tal degradation can be done through the introduction of green products [2]. Although

greener products remain a niche market [3], firms are developing products and processes

that are both economically and environmentally attractive [4-6]. Simultaneously, legislation

and regulations requiring the reuse of material and end of product life take-back have been

put in place [7-10], and advances in operations and manufacturing management have

enabled the reuse of material and part contents for existing products [11]. Moreover,
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consumers' growing concerns for environmental issues are leading to new market oppor-

tunities, justifying an increased interest in product remanufacturing [12].

In this context, the manufacturing and operational issues associated with the incorpor-

ation of reused and recycled materials are increasingly addressed by both academe and

practice [13-18]. While the topic of green marketing is well researched [19,20] and shows

that consumers express strong concerns for the environment and for recycling [21,22],

the influence of consumers' attitudes on their consumption practices with recycled and

remanufactured products has yet to be explicitly studied. Recycled and remanufactured

products offer an under-explored new subfield to the new product development and

marketing literature.

Consumers often perceive recycled and remanufactured products to be inferior to new

conventional products [23,24]. This research shows that a lack of familiarity with the use

of recycled/used materials in some products makes consumers less willing to pay pre-

mium prices for products like refurbished tires. This highlights how the perceived func-

tional risk associated to recycled or remanufactured products is considered due to its

influence on the WTP for a product [25]. Whether this risk can be addressed by using risk

reduction strategies such as brand names - to positively influence consumer attitude -

towards WTP for recycled or remanufactured products still needs further study. Brands

reduce perceived risk by acting as a proxy for product quality [26,27] and can command

price premiums [28]. However, the role of brands has not yet been considered for recycled

and remanufactured products. This is important as it helps determine if consumer assess-

ment of quality and risk can be counterbalanced by the presence of a brand when the con-

sumer considers greener (recycled and remanufactured) products. Therefore, the focus is

on the impact of original equipment manufacturer (OEM) brand on the relative attractive-

ness of greener products - i.e., consumers' WTP for these products.

This study examines consumers' WTP price premiums for branded recycled/

remanufactured products versus conventional products. Two specific objectives are

addressed: (1) the impact of product category and its related perceived risk on WTP

for recycled/remanufactured products and (2) the impact of the brand name on WTP for

these products.
Background
Sustainable development requires ‘sustainable marketing’ as marketing efforts must focus

not only on competition and product survival but also to protect the environment for

future generations [19,29]. In response to the concern over environmental degradation,

marketers understand the importance of introducing products that involve recycling,

packaging reduction, re-consumption, dematerialization, use of sustainable raw materials,

increased product durability, improving repairability, post-consumer use, compostable

products and packaging, and lowering environmental impact during use [19,29-31]. Suc-

cess requires understanding tradeoffs between product quality and functionality with

green attributes as well as how much consumers are willing to pay for ‘green’ products.
Greener products: recycled and remanufactured products

Sustainability initiatives, more specifically remanufacturing, are becoming more prevalent

[12,14,32,33]. Public and government pressure motivates firms to adopt remanufacturing
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and to maximize profits from product returns [34]. For example, ReCellular Inc. processes

more than 400,000 returned cell phones every month, of which nearly 70% are rema-

nufactured and resold [35]. Products such as personal computers, fridges, mobile phones,

photography equipment, toner cartridges, and copiers are already remanufactured by

OEMs [12].

Remanufactured products undergo ‘the process of disassembling, cleaning, inspecting,

repairing, replacing, and reassembling the components of a part or product to like-new

conditions’ ([36], p.35). Because products are restored to a like-new condition, remanufac-

turing is characteristically distinct from repair or reuse activities - remanufactured compo-

nents keep their original function. Recycling does not capture the value associated with

the shape of a part or product but only the residual value of the material. For a material

like aluminum, there is no difference in quality between a virgin and recycled material.

However, for other materials such as paper and plastic, recycling processes substantially

reduce material quality. Consequently, products made of recycled materials may be

inferior to products made of virgin materials and thus offer lower product performance.

Moreover, consumers may lack knowledge about remanufacturing or even confuse rema-

nufactured products with pre-owned/used products [21,22], further affecting perceptions

of product quality.

Mobley et al. [23] found that recycled products are considered eco-friendly and are

positively evaluated by consumers. An increased demand for these products and green

marketing is driven by rising consumer awareness and consciousness about the envir-

onment [37] and by growing environmental crises. Since the 1970s, the environment is

an increasingly important construct within the marketing literature. Sensitivity to envir-

onmental issues shifts consumer behavior towards the growth and diffusion of green mar-

keting and other ecologically conscious behavior - including preference for greener firms,

increased demand for greener products, and greater acceptance of recycling [20,23]. While

environmental awareness and concern have increased, an attitude-behavior gap still exists

[20]. While there is a general tendency of consumers to be prepared to pay more for envir-

onmentally friendlier products [38], there is still skepticism about paying premiums

as consumers have residual concerns regarding product functionality and performance

[21,22]. Not much is known about consumers' attitudes and WTP for recycled and rema-

nufactured products. Consequently, the link between perceived quality, perceived risk,

and consumers' willingness to pay for recycled/remanufactured product is considered.
Perceived quality, perceived risk, and willingness to pay

Perceived product performance is a significant barrier to the selection for consumption

of environmentally sustainable products [39], which in turn influences consumers' WTP

for these products [38,40-42].

It is often assumed that one's WTP, the maximum amount of money that a consumer

will pay for a good [42], corresponds with perception of relative quality level. A lower

perceived quality of remanufactured products is associated with a reduced WTP for

remanufactured products [43]. Past research suggests that consumers often do not fully

understand and trust the processes and procedures involved in remanufacturing - that

is, remanufactured products are seen as inferior in quality and have a lower value than

new products [24,44]. The actual level of quality in remanufactured products may even
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exceed that of new products [21,22,45]. The WTP for products with remanufactured

or recycled components and materials appears linked to perceptions of quality and

the risk that reflect uncertainty of the actual levels of quality. WTP also relates to the

perceived potential outcomes of product use.

Consumers differ with respect to the risk level they are willing to incur in a given

situation [46]. The concept of risk consists of (1) uncertainty of outcome, (2) importance

of the negative consequences associated with the outcome [47], and (3) perceived severity

of negative consequences of the outcome [48]. Both perceived uncertainty of outcomes

and the level of negative consequences may differ from situation to situation [49]. More-

over, many studies show that consumers perceive risk differently, and their risk-reducing

behavior depends very much on the product class [50-52]. Consumers' perceived quality

and WTP for recycled/remanufactured products are influenced by the perceived ambigu-

ity inherent in the recycling or remanufacturing process [23,44]. If the evaluation of

a recycled/remanufactured product is influenced by the type of product and by the

perceived risk associated to it, consumers' WTP will vary with the product category.

Therefore:

H1: Consumers' WTP a premium price for recycled/remanufactured products differs

between product categories.
Brand name and willingness to pay

Product and brand management studies show the effect of risk aversion on consumer

decision-making and willingness to purchase [51,53]. Zeithaml [54] and Bauer [55] suggest

that consumers use extrinsic cues to form perceptions of product quality (or benefits) and

perceptions of monetary sacrifice (or cost) to determine product value [52]. The most

commonly studied extrinsic cues are price and brand [51].

A brand is ‘a name, term, sign, symbol, or design, or a combination of them, that is

intended to identify the goods and services of one seller or a group of sellers and to

differentiate them from those of competitors’ ([56], p.443). Researchers view a brand

name as a summary construct [57,58] for quality. That is, consumers often infer prod-

uct quality based on brand and pay premium prices for branded products, because

brands are perceived to offer quality and reduced risk of failure [51]. Brands play multiple

roles in consumer decision-making [59]. Brands help alleviate consumers' feelings of

threat and ambiguity of novel situations that make them reluctant to try new products.

Consumer perception of risk is based on untried products being uncertain and unknown

compared to established products and brands [60]. Quality uncertainty, especially in the

presence of risk aversion, results in consumers searching for additional information

regarding product quality prior to making a purchase [61,62].

Aaker [26] suggests that, all else being equal, strong brands are associated with high

quality. Pickett-Baker and Ozaki [39] show that consumers associate well-known brands

with effective products. Furthermore, the perceived risk of whether a product will perform

as expected is lower for a well-known and respected brand than a less well-known brand

[63]. Brands are also seen as credible signals as they embody the cumulative effect of prior

marketing-mix strategies and activities (e.g., advertising, product development, and

pricing). The notion that credibility is the sum of prior behaviors is referred to as

‘reputation’ in the information economics literature [64]. The literature also considers
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the importance of brand credibility under consumer uncertainty [65-67]. Brand credibility

is the believability of the product information contained in a brand. This requires that con-

sumers perceive a brand to have the ability (expertise) and willingness (trustworthiness) to

deliver as promised [65]. This aspect of a brand is relevant as using the brand name of

established product manufacturers to provide new conventional products on the market,

not brand names of specific remanufacturing companies, is being considered. Moreover,

Michaud and Llenena [12] suggest that consumers are more confident with a remanufac-

tured product offered by an OEM well known for conventional products rather than

by unknown third parties.

According to Subramanian and Subramanyam [68], remanufacturer identity significantly

explains price differentials for remanufactured electronic products: consumers pay higher

prices for products remanufactured by OEMs than for those remanufactured by third

parties. Consumers show purchase preferences for green products offered by established

brands [69]. The cost of brand development leads some companies to use existing brands

for the introduction of new products, including green products. Aaker and Keller [70]

(1990) indicate that there are risks associated with extending a brand name. A lower per-

ceived quality for recycled/remanufactured products may have a negative impact on a

brand. This is critical to note as OEMs rarely remanufacture products [71].

Branding can signal product position when there is consumer uncertainty about a prod-

uct. If consumers perceive the brand as having the ability and willingness to deliver what

is expected, then expected quality level will increase and perceived risk will decrease, lead-

ing to an overall increase in expected utility [27]. Consequently, it is worth examining the

relevance of brand to WTP for recycled/remanufactured products as lower perceived

quality of recycled/remanufactured products is assumed to lead to reduced WTP for these

products [43]. But as strong brands command great price premiums [28,72,73], brands are

expected to influence perceived quality and perceived risk related to greener (recycled/

remanufactured) products, and thus consumers' WTP for these products.

H2: Consumers' WTP a premium price for branded recycled/remanufactured products

will be higher than for unbranded recycled/remanufactured products.

H3: Consumers' WTP a premium price for unbranded recycled/remanufactured

products will be lower than for branded new products.

H4: Consumers' WTP a premium price for branded new products will be higher than

for branded recycled/remanufactured products.
Methods
Five product categories were chosen: personal electronics (cell phone, single-use camera),

home or business electronics (toner cartridge, printer), and paper. The selection criteria

were based on the different degrees of perceived risk associated to these categories and on

the varying degrees of hedonic and functional dimensions related to product consumption

(personal electronics entail more hedonic than functional dimensions than home office

electronics or paper). The choice of product categories was guided by current products'

availability in a remanufactured form. These products are commonly used by younger

adults that are likely to have knowledge of remanufactured products and high levels

of environmental consciousness. Each subject was exposed to information on all five

products.
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For each category, the most respected brand names were utilized. This selection was

based on interviews with 14 students regarding brand awareness and brand knowledge

regarding brands available on the Canadian market. Brand names of OEMs offering

conventional products were chosen in order to test the effect of known brand names on

perceived quality and WTP for recycled/remanufactured products. The selected brands

were as follows: Domtar - paper, LG - cell phones, NEC - printers, Konica - single-use

cameras, and Epson - toner cartridges.

A survey on WTP for recycled and remanufactured products was developed (see

Additional file 1). The first section considered constructs relating to familiarity [74] and in-

volvement with recycling [75], perceived product quality, environmental knowledge [76],

and perceived risk [77] related to recycled/remanufactured products (in general and not

for each product category). The second section was based on [15,25] and considered will-

ingness to pay for recycled/remanufactured products, branded recycled/remanufactured

products, and branded new products. For each product category, respondents were given

the average price of the conventional version of the product and then asked to state their

willingness to pay more, the same, or less than that regular amount. The respondents indi-

cated the increase or decrease in their WTP. Finally, a measure of environmental con-

sciousness [76] and demographic information is collected.

A two-phase pilot test was conducted to assess the survey. Four students and three

academicians completed the survey, reviewing it for content appropriateness and clar-

ity. Only minor changes to the format of the instrument were made after this pilot test.

Next, the survey was deployed to targeted respondents - undergraduate management

students. Hazen et al. [44] indicate that university students often have ample experience

with recycled/remanufactured products and thus represent potential consumers of these

products. Others suggest that younger adults are more knowledgeable about remanu-

factured items than older adults [78,79]. Furthermore, the product categories consid-

ered are commonly used by university students. Consequently, they are a suitable target

sample.

The survey was offered in both English and French to 550 students at a large Canadian

university (in 2nd and 3rd year undergraduate classes); 359 completed surveys were com-

pleted. Three-hundred and twenty-two surveys were usable. SPSS was utilized for descrip-

tive statistics and hypotheses testing.

The final sample (n = 322) was 52%, and 88.9% of the respondents were between 18

and 24 years old. Annual family income was under $49,000 (35.8%), in the range of

$50,000 to $99,000 (28.3%), and more than $100,000 (35.8%) for respondents.
Results
Familiarity with recycling, environmental knowledge, involvement with recycled prod-

ucts, environmental consciousness, and perceived risk (five-point Likert scales) were

considered.

The respondents are moderately familiar with recycling and have a good general en-

vironmental knowledge (Table 1). The respondents consider themselves as involved

with recycling and having a high level environmental consciousness. The perceived risk

linked to recycled/remanufactured products suggests that recycled/remanufactured

products are considered to be somewhat risky.



Table 1 Means for environmental variables and perceived risk

Factors Mean Standard deviation Sample size

Familiarity with recycled products 2.58 0.92 312

Environmental knowledge 3.36 0.79 318

Involvement with recycling 3.58 0.70 317

Environmental consciousness 3.99 0.65 318

Perceived risk 2.52 0.85 317
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Recycled paper is considered as a product of good quality, followed by remanufactured

toner cartridge, remanufactured printers and cell phones, and with reused single-use cam-

eras following behind (Table 2). Overall, these greener versions of products are considered

to be of above average quality, although differences exist between product categories.

Analysis of consumers' willingness to pay was conducted based on the comparison of

(1) branded recycled products versus unbranded recycled products, (2) recycled products

versus branded products, and (3) branded products versus branded recycled products, for

each product category.

H1: Consumers' WTP a premium price for recycled/remanufactured products differs

between product categories - supported.

Table 3 summarizes the differences in consumers' WTP between the product categories.

The first notable difference is between recycled paper and the other product categories:

paper has the most people willing to pay a price premium and the smallest number of

consumers expecting a price discount. Cell phones have the most people willing to pay a

discounted price. Interestingly, printers and toner cartridges present the second most

people willing to pay a discounted price; and toner cartridges the least people willing to

pay a premium price. Consumers' WTP a discounted or a premium price varies with

product category.

H2: Consumers' WTP a premium price for branded recycled/remanufactured prod-

ucts will be higher than for unbranded recycled/remanufactured products - partially

supported.

Three categories (Table 4) show a statistically significant difference in WTP.

Table 4 shows how branded recycled paper is described as being more valuable than

recycled paper. Similar results apply for cell phones and the toner cartridges. In some

cases, it is worth branding recycled products, but not in all cases. The difference for

single-use cameras, printers, and tires is insignificant - i.e., consumers will not always

pay extra for branded products. As only one brand is considered, comments cannot be

made relating to the importance of specific brands.

H3: Consumers' WTP a premium price for unbranded recycled/remanufactured

products will be lower than for branded new products - partially supported.
Table 2 Perceived quality of recycled/remanufactured products

Perceived quality of recycled/remanufactured Mean Standard deviation Sample size

Paper 3.70 0.9 319

Toner cartridges 3.61 1.02 320

Printers 3.42 1.08 320

Cell phones 3.41 1.12 320

Single-use cameras 3.12 1.08 320



Table 3 Summary of differences in willingness to pay

Willingness
to pay

Recycled
paper

Reused
camera

Remanufactured
cell phone

Remanufactured
printer

Remanufactured
toner

Decreased WTP

0.10% to 0.50% 12 (2.8%) 5.4 19 (6.0%) 8.1 43 (13%) 19.5 30 (9.4%) 14.6 28 (8.7%) 12.7

0.60% to 0.80% 32 (10%) 23.9 41 (13%) 30.7 65 (20%) 47.1 56 (18%) 41.4 64 (20%) 47.2

0.81% to 0.99% 45 (14%) 41.1 70 (22%) 63.5 71 (22%) 62.4 79 (25%) 70.0 72 (22%) 63.5

Same WTP

1.00 144 (45%) 144 140 (44%) 140 99 (31%) 99 113 (35%) 113 123 (38%) 123

Increased WTP

1.01% to 1.20% 84 (26%) 91.81 46 (14%) 50.8 36 (11%) 39.7 37 (12%) 40.4 33 (10%) 36.2

1.21% to 1.50% 3 (0.9%) 3.8 3 (0.9%) 3.8 6 (1.9%) 7.9 4 (1.2%) 5.4 1 (0.3%) 1.25

Total respondents 320 319 320 319 321

Number of respondents at each level, percentage, and sum for each reported level.
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Table 5 indicates that the WTP for paper is not a function of newness. It seems that

‘saving a tree’ matters to many people and is considered when purchasing paper.

Recycled paper is so commonplace that it is seen as holding no disadvantage in relation

to virgin pulp. In fact, recycled paper is often preferred. Branding does not seem to be

important for commodities like paper. For other product categories, used material or

components result in a discount. The greatest discount is for cell phones: presumably

due to a mixture of personal and functional risk.

H4: Consumers' WTP a premium price for branded new products will be higher than

for branded recycled/remanufactured products - partially supported.

Table 6 indicates that people are often willing to pay less for branded recycled/

remanufactured products than for branded new products.

Table 6 shows that consumers will pay more for a branded new product than for a

branded greener product - except in the case of paper. It shows that, for a product that

has been on the market for a long time and closely related to a benefit such as ‘saving

trees and forests’, people will buy recycled paper rather than conventional paper and

are indifferent to brand identity. In some cases - like paper - the buying choice is be-

tween green and new, and brand may not matter.

Tables 2, 3, 4, 5 and 6 show that respondents differ in their behavior for purchasing paper

in terms of WTP for branded greener products, unbranded greener products, and branded

new products. Additionally, for cell phones and automobile tires, respondents behave the

same as for paper in terms of comparing branded greener products to unbranded greener

products.
Table 4 Recycled/remanufactured products versus branded recycled/remanufactured
products

Product category Sample size T-statistics Statistical significance

Paper 313 −1.793 0.037*

Camera 316 −0.802 0.21

Cell phone 321 −1.91 0.028*

Printer 315 −0.3 0.38

Toner 319 −2.548 0.006*

Test of whether the difference between respondent values for each price is statistically and significantly different from zero.
*Statistically significant at the 5% level.



Table 5 Recycled/remanufactured products versus branded new products

Product category Sample size T-statistics Statistical significance

Paper 315 −1.57 0.059

Camera 316 −5.2 0.001*

Cell phone 320 −8.9 0.001*

Printer 315 −7.7 0.001*

Toner 317 −6.9 0.001*

Test of whether the difference between respondent values for each price is statistically and significantly different from zero.
*Statistically significant at the 5% level.
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After comparing consumers' WTP for branded greener products, unbranded greener

products, and branded new products, the relationship between perceived quality of

branded recycled/remanufactured products and WTP was tested using regression analysis

for each product (see Table 7).

There is a significant relation between perceived quality and WTP for branded

recycled/remanufactured products. The effects of low strength, might be explained by

other variables - such as perceived risk.

Finally, perceived risk was considered in relation with the branding's impact on WTP.

Based on the measure perceived risk for recycled/remanufactured products, we ran means

comparisons between WTP for recycled/remanufactured products and WTP for branded

recycled/remanufactured products for those who perceive the risk of buying recycled/

remanufactured products to be high (perceived risk >2.5) and those who perceived it to be

low (perceived risk <2.5). While respondents are unwilling to pay more for a recycled/

remanufactured product than for a conventional product, low-risk respondents are willing

to pay a slightly higher price than their counterparts that consider the risk of these

purchases to be higher. The difference in means for WTP increases slightly for high-

risk respondents if brand is included (t = −3.55 at the 1% level). However, this is not

the case for respondents that perceive risk to be low.
Discussion
Insight into the impact of the product category, related functional risk, and brand name

on consumers' WTP for greener (recycled and remanufactured) products is offered. The

results indicate differences between product categories with respect to consumers' WTP

for recycled/remanufactured versus new products. The effect of brand name on con-

sumers' WTP for recycled/remanufactured versus new products varies in magnitude from

product to product. Inclusion of brand name either has a significantly positive impact or

has no difference in WTP.
Table 6 Branded new products versus branded recycled/remanufactured products

Product category Sample size T-statistics Statistical significance

Paper 312 1.09 0.138

Camera 315 4.37 0.001*

Cell phone 320 9.11 0.001*

Printer 313 8.64 0.001*

Toner cartridge 316 6.41 0.001*

Test of whether the difference between respondent values for each price is statistically and significantly different from zero.
*Statistically significant at the 5% level.



Table 7 Regression results of WTP for branded recycled/remanufactured products on
their perceived quality

Product Perceived quality on WTP

Coefficient R2 Fvalue

Paper 0.197*** 0.039 10.918

Toner 0.206*** 0.042 12.783

Cell phone 0.161** 0.026 8.000

Camera 0.177** 0.031 8.999

Printer n.s - -

Statistically significant at the (**) 5% level and (***) 1% level.
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Contribution to theory

The consumers' WTP premium prices for recycled/remanufactured products is clearly

product specific. Recycled/remanufactured products do not have the same value as

‘new’ products. It is evident that some skepticism exists regarding many recycled/

remanufactured products. This attitude seems to be based on a perception that greener

versions of some product categories are of lesser quality. Moreover, our results for the per-

ceived quality of recycled/remanufactured products indicate that consumers expect some

recycled/remanufactured product categories to be more acceptable than others: paper,

toner cartridges, printers, cell phones, and then single-use cameras in terms of relative

quality between new and remanufactured versions. This study supports earlier assump-

tions that a consumer's perceptions of quality of recycled/remanufactured products influ-

ences consumer WTP for these products.

Perceived functional risk of a product category influences consumers' WTP for new

products versus products containing reused or recycled materials. Ferguson and Toktay

[43] suggest that a reduced WTP for recycled/remanufactured products is influenced

by a lower perceived quality of these products. Although levels of quality found in some

greener products may exceed that of new products, the risk of a lack of quality or un-

certain levels of quality is still present. However, one must consider each product cat-

egory individually, as there are examples such as paper that are clearly not the case.

The respondents displayed a moderate level of familiarity with recycled products

(mean = 2.58); this seems insufficient to enable them to assess the uncertainty and per-

ceived risk associated with the recycled/remanufactured products' quality and perform-

ance. Again, recycled paper is the exception - a commonplace, low risk, commodity

product. Elliot and Yannopoulou [53] suggest that when consumers are faced with a poten-

tial purchase involving a low level of perceived risk, familiarity will suffice for purchase -

this is the case for paper. But for other product categories considered here, there is a higher

level of perceived risk and familiarity. Consumers are facing more ‘unknowable’ recycled/

remanufactured products. In such cases, confidence and/or trust are needed to counterbal-

ance the perceived risk. Consequently, a brand name can reduce the risk by offering

consumers assurance of quality and security. As perceived risk increases and price

levels are high, brand names may offer comfort to consumers.

Tables 3 and 5 allow comparison of the attractiveness of greener (recycled and

remanufactured), branded greener, and branded new products. Consumers' WTP differs

depending on context. For example, the WTP for recycled and remanufactured products

is influenced by brand name for paper, toner cartridges, and cell phones. With these
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categories, a brand offers some value or warranty increasing WTP. For cameras,

printers, and tires, the brands have insufficient impact to significantly influence

consumers' WTP for the recycled and remanufactured products. Although a strong

brand acts as a proxy for quality [26], enabling consumers to better understand and

accept uncertainty and risk [53], the brand did not impact consumers' WTP for

cameras, printers, and tires. For product categories perceived as being of lower

quality due to the inclusion of recycled or reused parts (thus higher perceived risk),

the brand may not counterbalance the uncertainty. In summary, products with higher per-

ceived risk are less influenced by the inclusion of a brand name - consumers are unwilling

to pay more in these situations.

A lack of familiarity with specific brands (means range from 1.81 to 2.15 on a five-point

Likert) may explain the lack of impact of brand for these product categories. Indeed, the

use of different brand names - with different brand familiarity levels and brand equity -

could provide an additional insight. In order to affect WTP for remanufactured/recycled

products, a strong brand with sufficient credibility is required. This relationship should be

investigated further in future research.

Paper is a notable exception. Consumers express WTP more for recycled paper than

for either branded recycled or even branded new paper. The value of recycling is greater

than brand value for paper. While respondents were unfamiliar with the paper brand

(mean = 2.09), the product category is familiar, predictable, and credible leading to a high

WTP. Recycled paper is thus an interesting exception as respondents show a higher WTP

for the recycled version than for branded and/or new paper.
Implications to practice

Marketers need to ensure and emphasize that the quality of recycled/remanufactured

products is perceived as equal to traditional products - that is, decrease perceptions of

high risk and low performance that may exist in the consumer's mind. This relation is dir-

ectly linked to consumer familiarity with product categories. As recycled/remanufactured

products become a more commonplace (like recycled paper), in the future, the associated

ambiguity will decrease.

Information campaigns promoting recycling/remanufacturing could assist in establish-

ing an ‘as new’ quality image for these products, which in turn would positively impact

consumers' WTP. Besides quality, the environmental characteristics of recycled and

remanufactured products need to be communicated. As in the absence of environmental

information, consumers are willing to pay less for the remanufactured products than for

its substitutes [21,22]. That is, environmentally conscious consumers aware of the envir-

onmental impacts of a conventional and a remanufactured product will select the remanu-

factured option offered by the OEM producing both new and remanufactured products,

thereby benefiting from brand and reputation.

Next, companies should assess the potential impact of their brand on recycled/

remanufactured product versions. Brand may act as a warranty - overcoming perceived

risk associated with a product containing recycled/remanufactured materials and compo-

nents. This impact may or may not be greater than the difference in value between new

and un-new products. In some cases - such as recycled paper - the brand has no apparent

value. Therefore, companies should assess the impact on WTP of linking a brand name to
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recycled/remanufactured products. Companies should also consider launching a ‘brand

extension’ - a recycled/remanufactured version of current product offerings. Two issues

arise: (1) does a brand extension negatively or positively affect brand value and (2) will the

extension negatively impact total profit through cannibalization of existing sales [15]. Both

issues should be considered prior to launching a branded recycled/remanufactured prod-

uct. Companies might offer a remanufactured version of their products in order to reach

consumers who are at a lower price point but are looking for product functionality and

brand name performance. For these consumers, the benefits related to the brand name

may include the offer of extended or full warranty to support the remanufactured version

of the product. As with conventional products, an extended or full product warranty

clearly signals the confidence the company has in their products' quality. This is important

for OEMs if there is consumer uncertainty regarding their remanufactured products' qual-

ity and performance.

Finally, investigating the role of branding for recycled/remanufactured products is of

critical concern for the OEM in terms of both customer retention and profit maximization.

Failure to offer a remanufactured product creates an opportunity in the marketplace that is

often filled by a third party. The third party then benefits from the new markets that rema-

nufactured products create and also captures the function-oriented part of the existing

market currently satisfied by the new product [80]. If brand adds value to remanufactured

products and the OEM is first to market, it is unlikely that third parties will enter the mar-

ket as the need is fulfilled, and the OEM has a competitive advantage. If a third party is

already in the market, the value offered by the brand may provide sufficient advantage for

the OEM to enter and compete/reclaim a part of this market. Profit maximization is often

supported by remanufacturing as production costs are lower. This is especially the case if

price discount for remanufactured products is lowered through tactics such as branding.
Limitations and future research

A brand's importance differs depending on a product category. Sometimes this is very

important in purchasing decisions related to recycled/remanufactured products. What

exactly determines the importance of brand is an important question. Perceived risk

and quality of the product appear to be important. Consumer assessment of quality

and risk may or may not be counterbalanced by branding. A lack of brand value can be

explained in part by the equity of a specific brand. Additional consideration of comparing

the effects of brands having different levels of equity and their impact on consumers'

WTP for branded greener (recycled/remanufactured) products is needed.

There is a tension between the ‘lower’ value of recycled/remanufactured parts of a

product and the ‘higher quality/value’ association of a brand name. The balancing point

of these two drivers is worth determining. In summary, for a recycled/remanufactured

product, what does the consumer consider first: greeness or brand? Does a consumer

first look for a greener product and then select an available brand, or does the con-

sumer select a brand and then decide on a new or greener product? While Guide and

Li [21] suggest that companies with well-established brand names should offer remanu-

factured versions of their products, it is unclear whether this is a call to compete for

market share for greener products or to offer a low price point version of their existing

products.
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Finally, the broader question of under what circumstances do brands offer substantial/

little value is an issue critical to firm marketing strategy. Additional brands with varying

brand equity for a broader range of products should be considered in future studies. In-

depth and analytical research is needed to assess the impact of brand/corporate identity

on the WTP of products with reused or recycled content.

Subjects may declare a higher WTP to be seen as socially responsible than they

would reveal by actual behavior. Consequently, it is likely that stated willingness to pay

is higher than actual behavior. Future research should provide a better understanding

of how stated preference and behavior differ and can be better calibrated.

Conclusions
The effect of branding on the WTP for greener (recycled/remanufactured) products is

considered. This is important as failure to introduce recycled/remanufactured versions

of a product creates the opportunity for third parties to compete against an OEM's

existing market through an environmental differentiation strategy. This has occurred in

several markets - including single-use cameras and toner cartridges - resulting in a loss

of OEM market share. OEMs that sell recycled/remanufactured versions of their products

increase corporate social responsibility (CSR) while profiting and protecting markets from

the emergence of new competitors. Considering the impact of brand name on willingness

to pay offers insights on the competitive advantage that OEMs have over third parties that

compete via a ‘greener’ recycled/remanufactured version of the OEM's product. Brand

tends to raise the value of recycled/remanufactured products according to stated willing-

ness to pay. However, willingness to pay varies tremendously as a function of brand name and

product category. Consequently, OEMs must consider the value of their brand for the prod-

ucts they offer. The approach used in this study can be utilized for this purpose. For theoreti-

cians, the outstanding question is what type of risks do brands alleviate? For policy makers,

what is the potential of education programs to reduce the uncertainty associated with prod-

ucts that have recycled/remanufactured content - and nullify the need for branding?
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