Management Science Letters 10 (2020) 1277-1286

Contents lists available at GrowingScience

Management Science Letters

homepage: www.GrowingScience.com/msl

Product redesigning, cost reduction, component substitution, and their influence in value man-
agement in micro and small enterprises

Bernardo R. De la Gala®", Patricia P. Zirena? and A. Yuliana Arredondo®

“San Agustin National University of Arequipa, Peru
bAndean University Nestor Cdceres Velasquez, Peru

CHRONICLE ABSTRACT
Article history: Value engineering is a methodology developed based on cost reduction and product functionality
Received: October 26,2019 increase and it has become a competitive factor which allows micro and small businesses owners

Received in revised format: No-
vember 21 2019

Accepted: November 23, 2019
Available online:

to improve their performance. This paper proposes a method to identify some techniques of value
engineering for improvement and redesigning of products, cost reduction, and component substi-
tution. The proposed method uses the factors in value management of the micro and small busi-

November 23, 2019 nesses of the clothing textiles sector in the region of Arequipa. The results of the research provide
Keywords: some evidences that there is a direct positive correlation between the aforementioned techniques
Product redesign and value management and the results yield significant values, in all cases. A regression analysis is
Cost reduction used in product redesigning and cost reduction.

Component substitution
Value management
Value engineering

Value engineering techniques
© 2020 by the authors; licensee Growing Science, Canada

1. Introduction

Value engineering is a methodology developed by Miles at the end of World War II, which is based on the reduction of costs
(Miles, 1962). Based on that, Mudge (1971) added a systematic application of known techniques which identifies the function
of a product or service. The method was first used in manufacturing, but it is currently used in several types of businesses,
especially in construction industry. Most of the studies on this topic have been carried out based on individual and multiple
case studies (Gupta, 2009; Amit & Harshit, 2012). The proposed study of this paper is a pioneering technique since it uses
quantitative methods for the analysis of value engineering techniques in the MSEs (micro — and small enterprises) on the
clothing textile sector of Arequipa region. The objective of the study is to determine whether there is any direct positive
relationship between value engineering techniques and other objects; including product redesigning, cost reduction, compo-
nent substitution, and value management. As a second objective, it was identified whether the use of value engineering tech-
niques used jointly generated a greater influence in value management. This study is divided into six sections. In the first
section, the introduction, the summary of the literature and the contribution and the research objectives are presented. In the
second section, the review of the literature is presented and the hypotheses are proposed. In the third one, the research meth-
odology is presented. In the fourth one, the results are explained. In the fifth one, the discussion and conclusions are developed.
Finally, in the sixth section, limitations and bibliography are referenced.
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2. Revision of Literature

The revision of the literature showed that this methodology was applied with the aim of reducing costs in projects, mainly in
the sector of construction, by eliminating unnecessary functions in the products. The first initiatives were presented by Law-
rence Miles around 1947 in the United States, after World War II, facing the circumstances of that time, where the same
products had to be manufactured despite the scarcity of raw materials. In response to that, some of the materials were changed,
giving birth to the study to material replacement by means of a rigorous “work plan”, being this the key tool in value engi-
neering. (Miles, 1962). The reason value engineering succeed before other methodologies was because it was different from
them, focusing on the product functions and not only in reducing costs. Consequently, if an item is to be manufactured, the
function it has for the client must be considered; in this way, it can be ensured that wanted or needed functions will not be
sacrificed (Younker, 2003; Lim et al., 2019), achieving reductions of up to 40% in costs and ensuring success (Pineda Bernabel
Ronal, 2017). Frequently, when the aim is to reduce costs, one faces the risk of compromising the quality of the product. In
that regard, it was found out that a broadly used strategy is to make the client participate in its design, identifying their
preferences regarding the attributes of such products, which will be taken into account in the study of the cost structure and
in the way they are produced (Sievert, 2016). On the other hand, there is a need to apply this technique associated with
concepts of planning and project control (Gupta, 2009) where the functional analysis is evident in addition to an economic
assessment of the life cycle, multidisciplinary group work and within a work plan scheme, using creativity techniques (Kelly,
2014) to ensure the achievement of the quality-price relationship (Connaughton & Green Stuart, 1996).

2.1. Value Engineering Process

The value engineering methodology can be applied in all of the stages; however, the greatest benefits have been achieved if
it is applied in the first ones, particularly during the design stage (Wen, 2019). From there, the data and information are
collected, then the creativity processes take place, alternative methods are proposed for the presentation of the product, pro-
ductive processes. As a result, the benefits of the project will be effectively improved (Asgari, 2016). Besides, it has been
identified as a tool to resolve failure in the manufacturing system, being applied from the design stage, proposing improve-
ments at several stages of the process. The application renders significant improvements in quality and reliability, particularly
when placing special attention to functions; problems and their causes are identified (Jantinder & Brajesh, 2014). In order to
optimize the value of a product, it is crucial that the functions be defined, analyzed and improved; this must be done in a
structured manner, using a multidisciplinary and experienced team, thus achieving the identification and elimination of un-
necessary functions (Walk, 2012). In addition, Younker (2003) proposed that it was possible to do more than reducing costs,
focusing efforts on improving team work and carrying out proper techniques. In order to achieve this, unbalances in value
must be identified and also a work plan must be designed and created, with creative, original and solid alternatives that deliver
an increase in value. Similarly, the functionality of the goods and services rendered must be ensured using a broad range of
knowledge and experiences focused on the functions the product has for the client (Asgari, 2016). In fact, Meeker and
McWilliams (2011) focus on the need to improve the costs of the product, identifying factors of redesign, substitution of parts,
selection of suppliers and others, proposing their model in the following way:

1. Recollection of Important data: Information must be collected identifying the cost of each part of the product, making lists
of materials, suppliers, operating conditions, recording everything on a database.

2. Errors: Typical errors may be obsolete prices, disinformation, outdated databases, situations that may be overcome through
information systems and electronic transfer of data that may be involved in the manufacturing process of the product.

3. Identification of what in the product generates costs: Locate where the highest cost is without leaving unattended the lower
costs used frequently.

4. A broader costs environment: Although direct costs are an important part of the sale price of a product, there are indirect
costs and sale, research and development expenses that must be taken into account and properly distributed.

5. Application of value engineering techniques with a systemic focus in order to improve the value of the product. It must be
considered in the design, cost reduction, component substitution, among others (Meeker & McWilliams, 2011).

The presented proposal becomes a new alternative to apply value engineering when it is time to make quick decisions while
facing harsh market conditions where the client seeks and expects more from a product with a lower cost (Meeker &
McWilliams, 2011).

2.2. Value Engineering techniques

2.2.1. Redesigning

It is a technique where the formal aspects and appearance of the product are defined again in addition to the features attributed
to the product according to the demands of the market and of those participating in the design process (Guerrero Valenzuela
& Hernandis Ortuilo, 2018)

It is identified as one of the important techniques proposed by Meeker and McWilliams (2011), in order to start the process
of value engineering, and it responds to the features that the current market shows, where the clients tend to request different
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versions of the product, which implies that the company must do what is necessary to identify the clients’ needs, provide an
improved version, a more attractive presentation, bearing in mind that presenting new products, significant benefits can be
obtained for the company, properly exploring the opportunities the design and redesign of the products offer (Lee, 2015). Two
interrelated stages can be identified; the first one recognizes the client’s requirements and the second, their assessment (Shieh
et al., 2008). It is in the first stage where value engineering creativity is applied, presenting a series of ideas that may improve
the value of the products, accepting all ideas proposed by the work team without discarding any. Afterwards, the analysis of
the functions takes place, which meets every proposal; a list of alternatives is presented for the stage of cost evaluation and
quality improvement (Rad & Yamini, 2016). After that, the design and redesign alternatives proposal are determined and the
agreement implementation and execution program is structured (Smith et al., 2012). The product redesign implies providing
a few special characteristics to the product based on elements that cannot be manufactured at the company, and need to be
bought from the market (Ulrich & Ellison, 2005).

2.2.2. Cost Reduction

This technique implies optimizing resources invested during the production process; it is achieved by paying less money for
materials and supplies through negotiations with suppliers, discounts for bulk purchases and thus it is possible to contribute
to obtaining competitive advantages (Meeker & McWilliams, 2011), with better functions that those provided by the compe-
tition (Hansen & Mowen, 2007). It is crucial to determine the objective cost, identifying desirable profit margins, probable
sale prices and quality improvement. A good investment in the design stage may produce large profits (Williams, 2001), so it
is worth focusing on this stage; however, they will continue being evaluated throughout the production process. In that regard,
Lefort (2018) suggests achieving significant reductions in the cost of raw materials, the cost of personnel and the cost of the
manufacturing premises.

2.2.3. Substitution of components

La substitution of components is intended to analyze the alternative components, identifying in the products, larger, similar
and smaller parts in order to substitute them and therefore achieve cost reduction (Meeker & McWilliams, 2011); however,
the replacement of components proposes two key strategic aspects that are immersed in the decision of making or purchasing.
In that regard, making implies the decision to manufacture parts and/or products within the company or otherwise, purchasing
implies looking in the market for a part or product as a substitute with the intention of purchasing it. In both cases, such
decisions are valued considering costs and functionality of the parts or products, (Sosa Vasquez & Chavez Alonso, 2014). In
particular, purchasing or manufacturing implies a series of risks to be considered at the moment of making a decision, such
as reliability, time of delivery among others (Berck, 2010). Also, purchasing parts or products will depend greatly on the
technological capacity that the company has and is directly related to the technological knowledge of its workforce. According
to Poppo and Zenger (1998), Suescun (2007) and Parmigiani (2007), companies use both strategies, they produce at the same
time that they buy the same product, being this behavior the most recurrent, also known as concurrent sourcing or plural
sourcing (Bradach & Eccle 1989; Harrigan, 1986). However, manufacturing or purchasing is determined by a group of factors:
position in and trends of the market, products of the company, plant capacity, market rivalry regarding clients, suppliers’
competitors, where features, requirements, capacities and others are assessed (Probert, 2014). Now, the decision to substitute
components implies a deep analysis for each case and context in particular. This decision may generate great opportunities or
problems within the businesses (Probert, 2014). In that regard, it is known that most of the companies under the study develop
competitiveness based on costs leadership, therefore, handling costs becomes a key element for their survival and growth.
Consequently, redesigning the products and substitution of components become fundamental tools (Meeker & McWilliams,
2011). On the other hand, in highly changing environments, companies do not only compete in cost leadership, but they also
develop skills of adaptability and resources alignment with the purpose of providing agile and quick responses to the market
so that they generate sustainable competitive advantages (Eckstein et al., 2015; De la Gala & Arredondo, 2019).

2.2.4. Value Management

Value management has become a management style that focuses on motivating employees, developing their skills and creating
synergies to promote creativity and innovation in order to maximize general performance of the company (Engineers, 2008).
Value management promotes financial sustainability though costs reduction, eliminating the use of unnecessary materials; it
has been demonstrated that there is a positive and significant relationship with performance at manufacturing companies and
interested parties, also ensuring the quality of the product (Vitalis et al., 2019). Besides, it provides the tools to make better
decisions in business, improving competitiveness of the company in its context (Engineers, 2008). In short, after having re-
vised the literature, we propose the following theoretical model for this research, where we present positive direct relations of
the components’ substitution, redesign of products, cost reduction, with the management of value, presenting the following
research hypotheses:

Hypothesis 1. The substitution of components has a direct relationship that positively influences value management.

Hypothesis 2. Product redesigning has a direct relationship that positively influences value management.
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Hypothesis 3. Cost reduction has a direct relationship that positively influences value management.

The theoretical model of this research can be seen in the following figure.

Redesigning of products Hi+

Cost reduction Ho+

Value Management

Substitution of components | H3"

Fig. 1. Theoretical model 1

Fig. 1 shows the hypotheses of work relationships of each of the techniques of value engineering and value management. By
the way, the intended aim is to determine whether the techniques of value engineering: product redesigning, cost reduction
and component substitution, when acting systemically, generate an increase in the level of relationship with value manage-
ment, presenting the following hypothesis:

Hypothesis 4. When value engineering techniques are used jointly, they increase the direct positive effect they have on value
management.

H4+

VALUE ENGINEERING

VALUE

TECHNIQUES

MANAGEMENT

Fig. 2. Theoretical model N° 2

You may see above the work hypothesis of the direct positive relationship of the value engineering techniques in a unidimen-
sional manner and value management.

3. Methodology
3.1 Population and sample

The target population is comprised of micro and small enterprises owners of the textile sector in the region of Arequipa,
composed of processors, threaders, knitters of alpaca fiber, and for the most part clothing manufacturers and other types of
attire. This population consists of 1,157 micro and small enterprises owners according the internal data of the production
management of the regional government up to 2018. Convenience sampling for a sample of 300 businesses was implemented,
achieving to collect relevant data of 157 micro and small enterprises (MSEs) owners who agreed to be part of this research,
reaching a response rate of 13.57% with respect to the aforementioned population.

Prior to the surveys, open interviews to ten micro and small enterprises owners of the sector were conducted with the purpose
of verifying whether the techniques displayed in the theory were being used in their businesses management, and the survey
was structured according to the theory and performed interviews.

The central statistics technique used for analysis in this study is the modelling of structural equations through PLS-SEM,
using the statistic program Smart PLS v3.2.8. This program is one of the most appropriate for measurements where some of
the latent variables are formative and other are reflective and exploratory (Hair et al., 2017), as it is the case here.

3.2 Method and measurements

Quantitative-focused research is non experimental since there is no manipulation of variables and transversal design when
collecting data in a single period.

Independent variables, product redesigning, cost reduction, and component substitution as value engineering techniques, were
measured in formative ways. This focus of measurement model posits that the indicators cause the formation of the construct.
(Hair, et al., 2017) and the dependent variable, value management, has been measured in a reflective manner where the indi-
cators represent the effects or manifestations of the variable (Hair et al., 2017). After mentioning these considerations, we
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explain the structure of the survey that contains fifteen questions, applying a Likert type scale of 5 positions, where 5 is in
complete agreement and 1 is in complete disagreement.

The survey was configured in the following manner: for the product redesign variable, a scale of five items was created; for
the cost reduction and component substitution variables, their scales were made of three items; in the case of the value man-
agement dependent variable, the scale had four items. Similarly, the questionnaire has five sections: the first one collected
general information about the micro and small businesses; the second, third, and fourth sections were for the independent
variables and the last section for the dependent variable of value management. Table 1 shows the structure of the survey used
in this study according to each of the dimensions of the value management techniques and the value management variable, as
we can see in Fig. 3.

Table 1
Survey items

Variables Items
Product redesign 5
Cost reduction 3
Component substitution 3
Value management 4

3.3 Validity and reliability

In a PLS-SEM environment, the validity and reliability analysis correspond to the assessment of a measurement model (Hair,
et al, 2017). Addressing this analysis, in the case of the formative independent variables, creates a group of peculiarities that
we will describe referring to the validity of the constructs and reliability of the instrument. We require an analysis of multi-
collinearity first, then an assessment of the significance of the weights of the observed variables, and finally, the convergent
validity of the constructs. In the case of the reflective model of the value management variable, the reliability of the indicator
of discriminant and convergent validities is required. (Hair, et al, 2017).

The discriminant and convergent validity of the observed variables under study was performed through cross-loading; addi-
tionally, in the value management variable, Cronbach’s Alpha and compound validity were used, statistics that cannot be used
with formative model variables since these are measurements through variance. (Hair, et al, 2017)

3.3.1 Validity and reflective reliability

The survey comprising 15 items has two types of reliability and validity analysis.

The first type is for the variable measured in a reflective manner: value management (see table 2), where reliability values
greater than 0.6 are (Nunnally & Bernstein, 1994) (Hair, Bush, & Ortinau, 2010) (George & Mallery, 2003), allowing even
for values between 0.5 and 0.6 for exploratory studies as it is the case. These have been measured through the Cronbach’s
Alpha statistic, obtaining a value of 0.691. Additionally, an analysis of compound reliability was performed (Werts, Linn, &
Joreskog, 1974), (Nunnally & Bernstein, 1994). resulting in a value of 0.814. The discriminant and convergent validity was
measured through correlations, using the cross-loading technique (Hair, Bush, & Ortinau, 2010) (Barclay, Higgins, & Thomp-
son, 1995). As a result, every item of the value management construct has been accepted.

Table 2 below shows a summary of the results of the analysis of value management variable measured reflectively.

Table 2

Reflective variable reliability and validity
Statistics Value Accepted Total

Management Range

Cronbach’s Alpha 0.691 >0.6;>0.7 Accepted
Composite Reliability 0.814 >0.700 Accepted
Discriminant Validity > others > others Accepted
Convergent Validity > 0.5 > 0.500 Accepted

Table 2 shows the results of reliability and validity tests performed in a reflective manner for the value management variable.
In this table, the acceptance level can be seen for all tests carried out.

3.3.1 Formative reliability and validity

The second case of the independent variable is that they have a formative measurement model where multicollinearity verifi-
cation is prioritized in order to determine the existence of high collinearity, accepting values less than or equal to 3 (Hair et
al., 2019). In this study, it was determined that this collinearity factor does not exist. Other aspects are the significance of the
weights of the variables and convergent validity. Those are accepted for this study. Table 3 shows a summary of the results
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of the value engineering dimensions: product redesign, cost reduction, and component substitution, all of them measured
formatively.

Table 3
Formative variable validity and reliability.
Constructs Items VIF <3 Factor Loading > 0.5
Cost reductionl 1.044 0.710
Cost Reduction Cost reduction2 1.134 0.758
Cost reduction3 1.125 0.572
Redesignl 1.401 0.769
Redesign2 1.349 0.536
Redesign Redesign3 1.419 0.591
Redesign4 1.319 0.647
Redesign5 1.341 0.803
Component Substitutionl 1.272 0.266
Component Substitution Component Substitution2 1.374 0.520
Component Substitution3 1.093 0.966

3.4 Analysis Techniques

Data analysis was performed using the statistics software Smart PLS v3.2.8, adequate for this type of exploratory research,
which has certain features such as: non-influential sample size, the ability to incorporate reflective and formative models, and
generally the fundamental objective is to predict and explain the constructs studied. (Rigdon, 2012).

4. Results and discussion
4.1 Influence of product redesign, cost reduction, and component substitution in value management

The current study has as a primary objective to determine whether a significant relationship exists in the implementation of
value engineering techniques identified as: product redesign, cost reduction, component substitution, and value management.
This analysis corresponds to what is known in PLS-SEM as assessment of a structural model. Having performed the analysis,
it was observed that the structural model, where PLS and bootstrapping were used, was globally accepted since it has good
adjustment, given that the SRMR index has a value of 0.052, under the acceptance value of 0.08 and a significance level of
0.000 (Hair et al., 2010). Furthermore, an acceptable effect of all independent variables in value management can be seen,
with a determination coefficient of 0.628. In the light of these results, it must be stated that all techniques of value engineering
in this study have an influence in value management. Next, each of the relationships of the structural model is discussed:

Regarding the direct and positive relationship of product redesign in value management, it is adequate since a regression
coefficient of 0.491 is observed, with a significance level of 0.000. These results help support Hypothesis 1, where product
redesign is the most influential technique in value management, possibly because redesigning implies reconfiguring the char-
acteristics of products and, therefore, it improves their functionality and quality, developing greater competitiveness in them.

The direct and positive relationship between cost reduction and value management, we can say that it is great as a regression
coefficient of 0.307 can be observed at the 0.001 significance level. These results help support hypothesis 2, where cost
reduction does influence value management. This is a very important relationship since cost reduction is fundamental to
establish a leadership strategy in this type of business. Furthermore, regarding the direct and positive relationship between
component substitution and value management, it is low with a regression coefficient of 0.173 at the 0.042 significance level.
These results help support hypothesis 3, where component substitution influences value management. Below are Table 4 and
Fig. 3 where there is a nomogram of the results detailed above and a summary of this section.

Table 4
Determination coefficients of the two theoretical models and their relationships between value engineering techniques and
value management.

Determination Coefficients of Theoretical Models’ 1 and 2 Regression Co- P Values Determination Co-  SRMR

efficients efficients
Determination Coefficient of Theoretical Model 1 0,628 0,052
Determination Coefficient of Theoretical Model 2 0,658 0,034
Value engineering techniques — Value management Model 2 0.811 0.000
Product redesign — Value management Model 1 0.491 0.000
Cost reduction — Value management Model 1 0.307 0.001
Component substitution — Value management Model 1 0.173 0.042

Note: Table 4 displays the very high determination coefficients of both theoretical models, as well as the regression coefficients above the acceptance level
0f 0.20, except for the relationship between component substitution and value management. Likewise, a significance level below 0.05 is observed in all cases.
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Fig. 3. Model of Value Engineering Techniques and their influence in Value Management

Here the figure shows the nomogram of the first theoretical model, which is accepted in all its relationships by obtaining an
SRMR value of 0.052, way below the acceptance level of < 0.08

4.2 Value engineering techniques and their influence in value management

The second objective is to determine whether product redesign, cost reduction, and component substitution, when used jointly,
increase the positive effect they have on value management.

For this analysis, PLS and bootstrapping were used, through which it has been determined that this relationship increases,
since in the previous analysis, where the techniques had direct positive relationships, analyzed in a group, generated a deter-
mination coefficient of 0.628, which is very good.

In this analysis, the techniques behave as observable variables, which comprise the construct, Value Engineering Techniques.
A direct positive relationship with value management is observed, with a determination coefficient of 0.658. This shows an
increase in the explanation level of 4.77% with respect to the previous analysis. This result helps to determine that the systemic
use of value engineering techniques better explains their influence in value management, accepting hypothesis 4 of the study.
Furthermore, we must state that the proposed model has a great adjustment and is accepted due to having an SRMR index of
0.034, which is lower than the acceptance level of 0.08 at the 0.000 significance level.

We can observe the figure of the nomogram of the analyzed relationship below:

MODEL ONE DIMENSIONAL VALUE ENGINEERING TECHNIQUES AND THEIR INFLUENCE IN VALUE MANAGEMENT SRMR= 0.034,

Value Management1

| Component Substitution | 0.624
0.607 Value Management2 |
0811 ; 0.525
0.776 :
| Cost Reduction |- - 0.740
Value Management3 |
0.897 0,527
Value Variable
Product Redesign Engt fesnng il Value Management4
Techniques

Fig. 4. Model of Unidimensional Value Engineering Techniques and their influence in Value Management

Note: the figure shows the nomogram of the second theoretical model, which shows a very high determination coefficient
with a regression coefficient of 0.811. This model is accepted with an SRMR of 0.034, way below the acceptance level of <
0.08
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5. Conclusion

Existing literature proposes that value engineering techniques contribute mainly with cost reduction and product functionality.
Likewise, the theoretical review proved that there are no studies with measurement of product redesign, cost reduction, and
component substitution as value engineering techniques. Additionally, these techniques have not been analyzed as influential
in value management. In this sense, and helping fill the existing gap in literature, the primary objective of this study was to
determine the influence of product redesign, cost reduction, and component substitution in value management. This relation-
ship was analyzed in a unidimensional manner with the purpose of identifying possible synergies stemming from their sys-
temic use. This research was quantitative, non-experimental, with a transversal design, and was performed in 1157 micro and
small enterprises (MSEs) of the textile sector of the region of Arequipa. Out of this population, only 157 were part of the
study, obtaining a response rate of 13.57%, collecting data through a survey with 15 questions that referred to the study
variables. To reach the aforementioned objectives, a structural equations modeling was carried out using partial least squares
(PLS-SEM) and the software SmartPLS v3.2.8. This research showed that important and significant direct positive relation-
ships exist between product redesign, cost reduction, and value management. Similarly, a weak but significant direct positive
relationship was found between component substitution and value management. Hypotheses 1, 2, and 3 of the study were
accepted. Likewise, the relationship between value engineering techniques, measured in a unidimensional manner, and value
management resulted in a key and significant direct positive relationship, proving that the systemic use of these techniques
generates a greater influence in value management. Thus, hypothesis 4 of the study is also accepted.

The study has presented theoretical implications as it has contributed to overcome the existing gaps in literature, regarding
how value engineering techniques influence value management, opening up a new field of analysis currently unexplored.
Similarly, this research also presents important implications for managers. In this aspect, this research has identified the in-
fluence of product redesign, cost reduction, and component substitution in value management, which brings along the im-
provement in product quality and functionality at lower costs. Therefore, micro and small enterprises owners in this productive
sector should focus their efforts on the development and intensive use of these techniques that contribute to the creation of
competitive advantages through the reduction of costs and innovation of their products.

5. Limitations

Within the limitations of this study, we have that it was carried out on a single productive sector, which has its own dynamics
such as market growth, sector rivalry, introduction of new technology, etc., different from those of other productive sectors.
Likewise, due to its own nature and the size of the businesses, only managers of these companies were surveyed.

6. Future Research

The results obtained suggest a few future research paths. We assume that the dynamic capabilities are factors that co-assist
development and improvement of the use of value engineering techniques. Furthermore, we think that other factors to be
analyzed are innovation and adoption of technology, which improve cost reduction and product attributes and, thus, in such
path, we believe they can influence value engineering techniques.

Acknowledgements

The authors wish to thank the editors and reviewers of the Growing Science magazine, who through their contributions have
contributed to the improvement of this paper.

References

Amit, S., & Harshit, S. (2012). Achieving success through value engineering: a case study. Proceedings of the world congress
on Engineering and computer science, 2, 24-26.

Asgari, S. (2016). Analytical Review Of The Value Engineering Methodologies And Selecting Superior Methodology Based
On Topsis Multi-Criteria Decision. The Turkish Online Journal of Design, Art and Communication - TOJDAC( Special
Edition), 1153-1166.

Barclay, D., Higgins, C., & Thompson, R. (1995). Enfoque de minimos cuadrados parciales (PLS) para el modelado causal:
adopcion y uso de computadora personal como ilustracion. Estudios de tecnologia, Numero especial sobre metodologia
de la investigacion, vol. 2, N 2, 285-309.

Berck, J. (2010). Cost Reduction and Optimization for Manufacturing and Industrial Companies. Escrivener Publishing LLC.

Bradach, J., & Eccles, R. (1989). Price, authority and trust: from ideal types to plural forms. Annual Review of Sociology, 15,
97-118.

Connaughton, J., & Green Stuart. (1996). Value Management in Construction: a client's guide. (A. d. construccion, Ed.)
London CIRIA. Recuperado el 28 de Noviembre de 2018

De la Gala, B., & Arredondo, A. (2019). La Adaptabilidad y alineamiento como variables predictores de la agilidad en la
MYPES del sector textil de la region Arequipa, Pert: Un andlisis con enfoque triple "A". Revista Espacios, 40(28), 20.

Eckstein, D., Goellner, M., Blome, C., & Henke, M. (2015). The performance impact of supply chain agility and supply chain
adaptability: the moderating effect of product complexity. International Journal of Production Research, 50(10), 3028-
3046.



B. R. De la Gala et al. / Management Science Letters 10 (2020) 1285

Engineers, S. O. (2008). What is Value Engineering?

George, D., & Mallery, P. (2003). SPSS for Windows step by step: A simple guide and reference, 4" ed. Boston: Allyn &
Bacon.

Guerrero Valenzuela, M., & Hernandis Ortufio, B. (2018). Aproximacion a la representacion. Innovar, 28(67), 25-39.

Gupta, V. (2009). Flexible Strategic Framework for Managing Forces of continuity and Change in Value Engineering
Processes: Study in Indian Context. Global Journal of Flexible Systems Managment, 10(4), 55-65.

Hair, J. F., Bush, R. P., & Ortinau, D. J. (2010). Investigacion de Mercados. 4th ed. Mexico: Mc Graw Hill.

Hair, J. F., Hult , G. M., Ringle, C. M., & Sarstedt, M. (2017). 4 Primer on Partial Least Squares Structural Equation
Modeling (PLS-SEM). USA: SAGE.

Hair, J., Risher, J., Sarstedt, M., & Ringle, C. (2019). When to use and how to report the results of PLS SEM. European
Business Review, 31(1), 2-24.

Hansen, D., & Mowen, M. (2007). Administracion de Costos. México: CENGAGE Learning.

Harrigan, K. (1986). Matching vertical integration strategies to competitive conditions. Strategic Management Journal, 7(6),
535.

Jantinder, C., & Brajesh, T. (2014). Value engineering: A vital tool for improving costs & productivity. International Journal
of Industrial Engineering & Technology (IJIET), 4, 1-10.

John Kelly, S. M. (2014). Value Management of Contruction Project (segunda ed.). (Wiley-Blackwell, Ed.) Recuperado el 23
de Novimbre de 2018

Lee, H. (2015). Effective inventory and service management through. Operations Research, 44(1), 151-159.

Lefort, N. (2018). Costes y deslocalizacion internacional: el caso de una empresa textil. Revista de Contabilidad y Direccion,
26, 175-184.

Lim, C., Chun, J., & Lee, J. (2019). Project participants cooperative decision making model with QFD-based VE technique.
Korean Journal of Construction Engineering and Management,, 20(4), 3-12.

Meeker, D., & McWilliams, J. (2011). Structured Cost Reduction Value Engineering by the Numbers. Instituto Tecnologico
Massachusetts. Recuperado el 15 de setiembre de 2018, de http://web.mit.edu/meeker/Public/VE_Triage Paper Final.pdf

Miles, L. (27 de Enero de 1962). Techniques of value analysis and engineering. Recuperado el 15 de noviembre de 2018, de
MINDS @ UW: https://minds.wisconsin.edu/handle/1793/5616?show=full

Mudge, A. (1971). Value Engineering. New York: Mac Graw Hill Book Company.

Nunnally, J., & Bernstein, 1. (1994). Teoria psicométrica (3¢ ed.). New York: Mc Graw Hill.

Parmigiani, A. (2007). Why do firms both make and buy? An investigation of concurrent sourcing. Strategic Management
Journal, 28(3), 285-311.

Pineda Bernabel Ronal, V. D. (2017). Ingenieria del Valor aplicada a la Administracion de Proyectos, Saneamiento de
Sistemas Operativos- Proyecto de Modernizacion Refineria Talara. Tesis MBA, Universidad Privada Antonio Guillermo
Urrelo, Cajamarca. Recuperado el 7 de Diciembre de 2018, de https://creativecommons.org/licenses/by-nc-nd/4.0/

Poppo, L., & Zenger, T. (1998). Testing alternative theories of the firm: transaction cost, knowledge-based, and measurement
explanations for make-or-buy decisions in information services. Strategic Management Journal, 19(9), 853-877.

Probert, D. R. (2014). Make or Buy. Wiley Enciclopedia of Management.

Rad, K., & Yamini, O. (2016). The methodology of using value engineering in construction projects management. Civil
Engineering Journal, 2(6), 262-269.

Rigdon, E. (2012). Rethinkink partial least squares path modeling: In praise of simple methods. Long Range Planing, 45,341-
358.

Shieh, M., Yan, W., & Chen, C. (2008). Soliciting customer requirements for product redesign based on picture sorts and
ART?2 neural network. Expert Systems with Applications, 34(1), 194-204.

Sievert, R. (2016). How Value Engineering Solves Tough Marketing and Financial Problems. 8(1), 28-29.

Smith, S., Smith, G., & Shen, Y. (2012). Redisefio para la innovacion de productos. Estudios de diserio, 33(2), 160-184.

Sosa Vasquez, R., & Chavez Alonso, 1. (2014). Referentes Teoricos a Considerar para la Toma de Decisiones "Hacer o
Comprar. Universidad de Matanzas "Camilo Cienfuegos".

Suescun, E. A. (2007). Decisiones de «hacer o comprar» en el ambito de los sistemas de informacion: una aproximacion desde
la teoria de recursos y capacidades. Cuadernos de Economia y Direccion de la Empresa, 10(31), 223-247.

Ulrich, K. T., & Ellison, D. J. (2005). Beyond make - buy internalization and integration of design and production. Production
and Operations Management, 14(3), 315 - 330.

Vitalis, N., Agbeaze, E., Joseph, O., & Salomon , O. (2019). Value Management and Organizational Performance: A Case of
Selected Manufacturing Firms in South-East, Nigeria. Journal of Human Ecology, 67(1-3), 31-44.

Walk, T. (2012). Value Engineering Approach to increase cost Efficiency. En T. R. Construction (Ed.), 7ma Conferencia de
Tecnologia Pipeline 2012.

Wen, Z. (2019). Application Research of BIM Technology in Engineering Cost Management. In 1. IOP Conference Series:
Earth and Environmental Science. 295. 0420370l. 295, No. 4, p. 042037). IOP Publishing.

Werts, C., Linn, R., & Joreskog, K. (1974). Estimaciones de confiabilidad interclases: Pruebas de supuestos estructurales.
Eduicacion y medicion psicologica, 34, 25-33.

Williams, M. (2001). Maximum cost reduction, minimum effort. Manufacturing Engineer, 80(4), 179-182.

Younker, D. (2003). Value Engineering, Analysis and Methodology. Estados Unidos: Marcel Dekker Inc.



1286

uted under the terms and conditions of the Creative Commons Attribution (CC-BY) license

© 2020 by the authors; licensee Growing Science, Canada. This is an open access article distrib-
@ (http://creativecommons.org/licenses/by/4.0/).



