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Abstract

This paper describes a set of tools developed by different authors that can be applied in the Pre-Development of Product
Development Process in food industries. Product Development Process (PDP) is considered increasingly important to company
competitiveness. The management of this activity is critical to detect customers needs and to offer products according to them, in
order to optimize company resources and increase its profits. At food industry, this process is especially relevant due to the
increase of products offered in the market and the reduction of their life cycles. Despite the existence of studies that seek to
standardize the process of food product development, implementation of PDP models is incipient. Rozenfeld et al [1] propose a
model that outlines the process in macrophases, phases and tools, that allows the implementation of new product development.
This model was adapted by Penso [2] according to food industry characteristics. Both contributions have been taken as reference
for this investigation.

Among the phases, it underscores Pre-Development macrophase, which involves planning portfolio organization in the context of
its strategic plan. Its importance lies in the decisions made along the stage, that guide the process of further development and may
determine the future business scenario. This indicates the need for appropriate tools in order to manage efficiently this
macrophase. This paper describes different techniques and tools available in the literature related to PDP and structure them
according to the activities developed in the Pre-Development macrophase in food industries.
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1. INTRODUCTION new product development involves searching the best
. performance of material, financial and human resources
The product development process (henceforth PDP) is a available on the company. One of the biggest challenges of
systematic task whose objective is to generate new products, the PDP is to manage the best combination of these three
either by modifying any existing or creating a completely factors for an efficient process. Consequently, determining
new and original one [3]. appropriate models and tools will help to consolidate PDP
management.

For the food, this activity is crucial. The scenario where g
companies operate is characterized by high levels of In the literature there are several proposals to systematize
competitiveness. Due to globalization, organizations must activities of product development in PDP models, according
survive in a dynamic and often unpredictable market, with on the area of knowledge of authors. However, differences
life cycles product increasingly shorter. For companies, between these proposals are more terminological than
competitive advantages are based on the optimization of conceptual [4].
cost, time and quality, especially in the PDP.

L . . Rozenfeld et al [1] present the most recent PDP contribution
Pr_odqct quality m_the food sector is one of the priority outlining the process into three macrofases: (i) pre-
criteria to anal_yze its perfor_mance in the consumer market, development, (ii) development and (iii) post-development.
and is a variable that directly affects the design and The model is structured and works as a reference to guide its

production process thereof. Development time is an
important factor, since it must follow changes in customer
requirements, incorporates new technologies and attend the
increasing competitiveness of the market in the introduction
of innovative products. Finally, productivity of the
development process must be efficient, which means that

application into companies.

However, despite the existence of studies that seek to
standardize product development in the food industry, the
implementation of PDP models in the sector is incipient, as
it is described in a research by Rossetti et al [5].
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A stage that attract increasing interest in recent years in the
literature of the PDP, is the macrophase called Pre-
Development by Rozenfeld et al [1] and Penso [2], which
includes strategic aspects of the product, linking the PDP
with company strategic vision and its market share. It
involves the development of a number of activities that
precede decision making to develop a new product. The
importance of this step lies on the impact of these decisions,
as they determine the direction of the PDP and also the
future competitive business scenario.

The aim of this paper is to analyze the tools developed by
different authors on the PDP, in order to propose the most
appropriate to be used on pre-development macrophase PDP
in food industries.

2. METHODOLOGY

To achieve the objective of the present work, a qualitative
methodology is applied.

In the first place, the research method used is literature
search. We proceed to locate, identify and access documents
for research information. The literature review is to analyze
and synthesize current literature, resulting a document of the
state of art of PDP in food industry.

Next, tools studied are selected in terms of their specific
application in food companies, classified according to the
two phases in the Pre-Development macrophase selected.

3. REFERENCE MODELS

This paper bases its analysis on the model proposed by
Rozenfeld et al [1]. It contains a PDP Management Model
which separates the process into three macrofases: (i) pre-
development, (ii) development and (iii) post-development.
Each of these macrofases is split into phases, activities and
tasks. While the model shows phases sequentially in the
sublevels of activities and tasks, is normal that there is
simultaneity.

The model was originated from the binding of
methodologies, case studies, models, experiences and best
practices identified by the author and the research team. His
contribution is to conceive a management program in a
global way, involving all activities since development,
release and until removal of a new product. It is therefore
known as the Unified Model PDP, because it brings together
academic and professional perspectives into a unique
theoretical model [5].
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Fig -1: View of Rozenfeld et al. Model [1]

The model is structured and systematized in a practical way,
and serves as a orientation to guide its application to several
industries and situations. Each application of the Unified
Model to a new industrial sector results in a Reference
Model for the sector, that companies operating in it can use
to improve their management systems of PDP.

Penso [2] focuses its research to make improvements in
relation to previously published models, in order to adapt
them to the food sector. It should be noted that, when
preparing the reference model for the sector (2003), the
Unified Model of PDP was in a publication process (2006).
The author made a systematization of the PDP focused on
the peculiarities of the development of food products. The
proposed model (Penso, 2003) is structured in macrofases
and phases similar to Rozenfeld et al [1], differing by adding
some specific activities in the area of food in the
macrophase Development.

4. PRE-DEVELOPMENT MACROPHASE AND
ITS IMPORTANCE IN THE FOOD INDUSTRY

Pre-Development macrophase links the PDP with strategic
vision of the company and its market share. This
macrophase is composed by two phases:

1. The Product Strategic Planning phase, which objective
is to integrate corporate strategic planning with company
portfolio. In this phase, is provided a Plan containing the
product portfolio of the company, from the Strategic
Planning business. In fact, this Plan is a list that describes
the product line of the company, the new product projects
that can be designed to achieve the strategic goals, and the
choose of one of them to be developed in the next phase. In
general, leaders and managers of the company have
influence in this phase.

2. Project Planning phase establishes the steps to be
performed for the project development of a new product.
That is, one of the projects planned in the new portfolio of
products. This phase begins when the project is formally
approved. Its result is the Project Plan, a document that will
be used as a guide for the next macrophase (Product
Development) and contains: project goals, product goals,
description of activities, deadlines, budgets, responsible,
resources, etc.

Food industry is generally characterized by saturated
product markets, where there are leaders who consistently
deliver innovations, leading to reduced life cycles of
products. It is influenced by trends, lifestyles, and there is a
large global investment in research and development of new
products, in order to find opportunities from innovation in a
traditional market [6].

Understand the importance of Pre-Development in food
industry is essential for the survival and competitiveness of
enterprises. This Macrophase involved many decision, such
as the current portfolio of the company, the identification of
opportunities, selecting new product concepts that present
the greatest potential for success in the market, the
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determination of products to be discontinued, among other;
decisions that are of vital importance because would guide
further development, including setting the future
competitive scenario of the company. Changes into projects
as they approach completion are more expensive than if
applied at startup. Good planning in these early stages can
become a differentiating factor for organizations.

Properly manage PDP with right tools allows companies to
stay in business and develop strategies based on higher
value-added products for consumers that demand healthy,
convenient and nutritious products.

S. TOOLS PROPOSALS FOR PRE-
DEVELOPMENT MACROPHASE

Tools used in product development processes are a set of
recommendations to stimulate ideas, analyze problems and
structure process activities [2].

In Pre-development phase, these tools are essential to carry
forward the different tasks proposed by the model and to
arrive at concrete results, optimizing company resources.

Penso [2] systematized in his research several tools that can
be used in the PDP of food products, some of them are
generic in PDP (e.i., Brainstorming, Parametric Analysis,
SWOT analysis) and some others are specific to the food
industry (e.i., Sensory Analysis, Attributes Matrix, Life
Cycle Map). The author presents these techniques in a
common paragraph, without linking them to macrofases and
phases proposed by the model.

This paper proposes a description of different tools
according to the two phases that structure the macrophase of
Pre-Development. After a literature review of the techniques
used in the PDP, are selected the more appropriate to the
mentioned stage.

According to Rozenfeld Model, are detailed below activities
and tasks that include each of the phases of Pre-
Development (Strategic Product Planning and Project
Planning), and tools that can be used to facilitate the
achievement of them. It should be noted that these
techniques and tools can be used together, and even some of
them support others.

5.1 Strategic Planning Product Phase:

1. Define the purpose of the review of the Strategic Business
Plan (SBP): Consists on analyzing the strategic business
plan of the company, list issues to be discussed, assess the
skills of management for strategic product planning,
defining a review methodology of the SBP, set a deadline,
and finally draft a document with the scope of this review.

2. Planning activities for SBP revision: It involves
establishing calendars, discussions and decisions to make,
planning the necessary physical resources at each meeting
and prepare a communication plan that allows for this
information to stakeholders.

3. Consolidating information on market and technology:
This activity allows having information for decision-
making: make available secondary data, detect the need to
identify primary data and finally consolidate the obtained
information.

4. Review of the SBP: Implies, with the obtained
information, analyze internal and external factors of the
organization:  mission,  technology trends, market
segmentation, market positioning, and internal factors (e.i.,
goals, skills, resources). Finally, a document with the
information obtained is prepared.

5. Analyze Portfolio of the Company: consists in a review of
methodology for evaluating product portfolio, positioning
and evaluating products performance, technologies used,
and making a list of ideas for new products -called
"projects"”- and finally analyze these projects.

6. Changes to product portfolio: the procedure consist in
identify products to be discontinued, projects to be left, and
new projects to start. Documents for each of the new
projects are prepared and the new product portfolio is
consolidated.

7. To test the viability of product portfolio: it involves
assessing the economic viability of project portfolio, assess
the availability of resources, evaluate the skills to reach it
and finally reach consensus on the final decision.

8. Decide the start of a product portfolio planning: Involves
reviewing project documents and select one, also
establishing a project manager and possible start dates, and
finally approve and announce the decision.

To carry forward the activities of this stage has been found
in literature several tools mentioned below:

SWOT Analysis (Strengths, Weaknesses, Opportunities
and Threats) This technique is a simple and systematic way
to verify the strategic position of the company, being the
basis for the development of its strategic plan [3].

Strengths and weaknesses are determined by the current
position of the company, and are related to internal factors
of the organization. Opportunities and Threats are future
anticipations, and are related to external factors of business
environment.

The first step is to obtain relevant information from the
company core businesses in which it operates, position,
skills and finance, among others. This information is
grouped and related to be analyzed and translated into
strengths, weaknesses, opportunities and threats. This allows
to identify the points that require changes and decide the
best way to introduce them [2].

PEST (Political, Economic, Social and Technological)
analysis The purpose of this tool is to determine the external
conditions that could influence organizations. It is useful to
extend the external variables of SWOT Analysis. From the
four-factor it analyses the impact that changes in general
economic and business environment lead on business
operations, and consequently, the Product Development [2].
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The analysis involving the PDP consider these factors: (i)
Political: changes in laws and regulations, or policies that
have impact on the market; (ii) Economic: macroeconomic
issues such as growth rates, recession, fiscal policy,
inflation; (iii) Social: demographic trends, environmental
awareness, habits and lifestyles, and (iv) Technology:
Advances in areas such as computer, communications, and
science in general, which cause changes in some industries,
new materials, processes and energy sources.

Market Research It involves compilation and analysis of
market information, made in a systematically way [7].

There are some differences in scope and description of this
technique according different authors. In general for this
study are considered, according to Penso [2]:

(i) Information generated by the company. Involves
considering the accumulated knowledge of the company in
relation to its market, especially from the areas of higher
contact with customers (marketing and technical assistance).
Obtain this type of information is possible through meetings,
discussions or formal interviews or ‘wish lists'
questionnaires.

(ii) Literature review. In specialized journals, reports and
magazines published by companies related to the sector.
Investigations are based on the unmet needs of consumers,
but also must be focused on critical areas or uncertainty, on
which depends the success of a new product.

(iii) Market Research. To organize market research, is
critical to determinate methodologies, questions to be
performed, and a representative sample of consumers (e.i.,
age, gender, educational background, socio-economic
status). Measurement methods determine how the data will
be processed and presented. The final step is to transform
data into decisions (eg, take or reject a new product project).

One of the objectives of Market Research is identifying
business opportunities. Lerma K. [3] assigns great
importance to this concept, and specifically delves in
Information Sources for detecting such opportunities: claims
or complaints from consumers, study other goods or services
satisfy the same needs elsewhere (trips), trade shows and
exhibitions, publications (newspapers, magazines, catalogs),
distributors of similar products, offices customer or offices
repair.

Observation This tool is often used to investigate
consumers behavior, providing important information for
product design. It can be used naturally by observing
behaviors as they occur in their usual environment, or based
on a structured plan, to create situations where the behavior
of the participants can be observed [7].

Consumer Panel Referring to the food industry, Penso [2]
highlights this technique, which allows following the
changes of consumers in relation to their perception of the
company, brand or product, through its spontaneous
opinion. The information obtained is used to generate ideas
for new products or markets, improve existing products and
evaluate the products of competitors.

Focus Group These are interviews with a sample of
consumers to elaborate on specific topics. A moderator
proposes some questions to obtain informacion about the
way the group sees a brand, product, related images,
slogans, existing concepts or symbols. It can also be used to
study the initial perception of the concept or prototype of a
new product.

Competitive Analysis This analysis aims to monitor
competitors and their products, and seeks to identify factors
of success and failure.

Following Penso [2], the first step is to collect information
available about competitors (e.i., turnover, products
developed, patents, production capacity). The nature of their
business is then evaluated, and how that affects the
performance of the company. To do this, the analysis of
competitors Marketing Mix is used, studying each variable
(product, price, promotion and place or distribution and
communication).

Finally, conclusions of the analysis (strengths, weaknesses,
opportunities and threats, and strategies) indicate the
changes that the company should lead to increase their
competitiveness.

Benchmarking Set some comparative frameworks, based
on an analysis of best techniques existing on the market.
Thus, attempts to determine the state of the art of processes
used by the company, compared to other organizations
(especially competitors) to identify and incorporate these
practices in the company. The search should not be limited
to similar organizations, but aims to find various kinds of
solutions or innovations to continuously improve their
processes and products [8].

Monitoring and Surveillance Technology s the search for
information related to external opportunities and threats in
science and technology field [7]. Sources that may be useful
for product development are: conferences, fairs, colleges
developments, patent databases, databases of private and
government agencies that collect existing technology,
companies developing raw materials and equipment, among
others [2].

Customers value chain Analysis Is the analysis of the
chain of customers and product users (distribution, logistics,
point of sales), focus on the aspects that adds value to each
of them [2]. Thus, strategies for enhancing these aspects or
valued activities are sought, to create advantage over
competitors [7].

User Cooperation / Leaders suppliers Is to engage in idea
generation lead users (those users who have knowledge of
the product and its use) with the goal that ideas will be
accepted in the market; as well as suppliers who have an
advanced knowledge about product, distribution channels
and technologies [7].
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Warehouse ideas This tool seeks to build a storehouse of
ideas that can be the useful for product development. It
suggests to establish mechanisms to facilitate and encourage
idea contribution by employees of the organization [7].

Analysis of product maturity (or Life Cycle) The life
cycle analysis of products on the market intended to
diagnose their performance depending on the stage they are:
introduction, growth, maturity or decline. This tool is
important for PDP strategic planning.

Scenario Analysis Scenario-based planning is projecting
the future, describing possible scenarios: the best, the worst
and most likely case, in terms of industry and market [7].

Delphi Method The purpose of this tool is to collect
opinions of specialists through successive rounds of
structured questionnaires. Another possibility is bringing
together managers and directors of different departments to
reach consensus on a decision to be taken [2].

Ideas selection based on Product Portfolio Is a dynamic
process where the list of new products is reviewed and
updated constantly, taking into account projects
interrelationship in order to assign resources available in the
best possible way [2].

Brainstorming These group sessions are managed to
analyze a situation and provide solutions to a problem in a
relatively short time. These meetings usually involved a
small number of people (no more than ten or twelve),
chosen based on their skills, knowledge of a particular area,
or their creative abilities [2]. It consists of seven stages:
Orientation, Preparation, Analysis, ldeas, Incubation,
Synthesis and Evaluation [2]. This tool is used mainly in
activities where creativity to generate ideas is required.

Question Checklist This tool seeks to present to product
development team a number of questions about the product
to be developed, in order to conceive possibilities otherwise
are hardly considered. The questions are designed to lead
the mind generate ideas. Some examples are: what other
uses might have the desired product?, What are the latest
technological trends, and which could be incorporated in the
product? [3].

Simplex Method It consists of an outlined process for
conducting creative thinking towards innovation in solving
problems, taking as a starting point the identification of a
specific problem, to respond to the challenges included in
solutions intending [3].

Ansoff Matrix This tool has four possibilities to explore
company business opportunities and is used primarily in the
development of organizational strategy [2]. It takes into
account two variables, markets and products, according to
the presenting feature (traditional or new). In relation to the
PDP, the tool is useful for locating the product to be
developed in a simple and schematic way in the market, and
lay out appropriate strategies for development.
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Fig -2: Ansoff Matrix [9]

Selection chance Matrix It is used to analyze potential
product opportunities. Is constructed on several selection
criteria, and weights are assigned according to degrees of
importance. An opportunity is set as a reference and the
other are ranked in relative terms "better than (+)", "worse
than (-)" or "equals (0)". Establishing a final summation,
indications of better opportunities [2] are obtained.

Product specifications sheets Is a document that describes
market needs for a potential new product and its business
opportunity. This tool is mainly used by management to
decide on the initial investment of a new product and to
guide the work of the PDP team [7].

5.2 Project Planning Phase

1. Define project stakeholders: Involves organizational
project planning and the development of a team for
implementation.

2. Define product scope: It consists in studying the project
document and the previously defined product portfolio and
establish basic guidelines of the product.

3. Define project scope: Involves defining the scope of the
project taking into account scope of the product, work
structure and restrictions imposed by the company and the
project manager.

4. Adapting the Reference Model: Following the
methodology proposed by Rozenfeld et al [1], involves
sorting the project, identify the Reference Model -in this
case, Penso [2]- and finally make necessary changes to suit
to the particular organization.

5. Define activities and sequences: consists of identifying
activities, relationships between them and analyzing the
project network.

6. Prepare the schedule: It involves estimating the effort
required for each activity, allocate resources, optimize the
scheduling of activities and resources, and finally distribute
the defined schedule.

7. Assess risks: It involves planning risk assessment of the
project, a plan containing its identification and
characterization, its qualitative and quantitative analysis,
and finally actions to respond to any problems.

8. Prepare project budget: consists in forecasting
expenditure related to the activities.

9. Analyze the economic viability of the project: involves
defining target cost, verifying technical and commercial
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viability, define an estimated sales volume and perform
preliminary economic assessment.

10. Defining performance indicators: involves selecting
appropriate performance indicators to monitor the project.

* Planning procurement: Includes planning what should be
purchased and at what time, prepare procurement
requirements, identify potential suppliers and manage them.
11. Prepare the Project Plan: With all the information
obtained, finally is made a project plan to develop the new
product.

To carry forward the activities of this stage has been found
in literature several tools mentioned below:

Function Deployment quality (or QFD, Quality Function
Deployment). This method seeks to ensure quality
throughout the PDP and was conceived to facilitate the
project team to identify needs and desires of customers to
translate them into technical specifications. The aim of this
tool is focusing on meeting customer requirements, and
establishing the importance of product attributes to
transform them into technical requirements, based on a
cascade of matrices [7]. It uses a graphical method where
relationships between customer requirements and grid
design characteristics are expressed. This matrix details the
relationships between four dimensions: (i) product intrinsic
quality, (ii) Technology required for its production, (iii) cost
and (iv) Reliability. Thus, the first step is detecting needs,
requirements and desires of customers (as required), and
from this information defines quality characteristics of the
final product, components, intermediate products and raw
materials.

Technical
Correlations

Product capabilities

Relationships

Customer needs
xupew Buuue|q

Priorities

Competitive benchmarks

Targets

Fig -3: Quality Function Deployment [10]

Pricing Methods Within these tools, used for financial
viability analysis of a new product, is the Subtraction
Ceiling Price. It begins with the definition of a "ceiling"
price to be set for the consumer, from which they are
subtracting several costs: logistics, distribution, companu
margin, product development costs, up to production cost

[2].

Another method is known as Adding cost. Starts from the
setting of component costs, and they are adding other costs:
labor, indirect, manufacturing, development, profit margins
and taxes [7].

Project specification sheet Is a document used to control
development project. The list of project requirements covers
both consumer requirements as those required for the
manufacture, distribution, use, maintenance and disposal of
the product, in addition to providing regulatory and legal
requirements [3].

This tool tries to anticipate things that could cause failure of
a commercial product, and serves to guide the project team
during the next macrophase: Product Development [2].

6. CONCLUSIONS

According to the objective of this study, one of the first
conclusions to mention is that was not found specific
literature product development tools in the food industry,
focused on Pre-Development Phase. Analyzed descriptions
are related to tools in activities included in Pre Development
Phase of many industries, or to Food Industries in general.

Furthermore, in the case of Food Industries tools, techniques
are related mostly to facilitate activities in Development
macrophase. Among them, there are sensory techniques,
product development lifecycle map, Matrix attributes,
morphological matrix, Sinetica, Mescrai, Audit Risk
Products, Statistical optimization of processes, Taguchi
Method, Triz, hazard Analysis critical points [2, 3, 7].

Furthermore, is observed in the analyzed literature related to
PDP tools, the way they are known, systematized and
classified depending on each author. The existence of many
tools to do certain activities (eg, Consolidating information
on market and technology) and some other gaps, especially
for project planning phase, is also detected.

A number of tools that are considered appropriate to be
applied at the stage of Pre-Development, according to the
importance and purpose of the macrophase, have been
presented in this paper. Subsequent research could focus on
other tools to structure activities to be performed along each
macrophase of product development process.
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