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Abstract: The purpose of this paper is to investigate the implications of a culinary innovation process 
when adopting manufacturing industry concepts such as LPPD: Lean Product and Process Develop-
ment. The action research structured in five steps (semi-structured interviews, process mapping, train-
ing, and implementation of a new process, process observation, and compilation/feedback of results) 
allowed the introduction of the LPPD in the culinary innovation process. Results showed that despite 
the innovation process of a restaurant being based on tacit knowledge, concepts from the manufactur-
ing innovation process could be adopted. Findings can contribute to the multidisciplinary studies in-
volving innovation, the hospitality industry, and the action research application on operations man-
agement. 
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rent Engineering, product development 
 
 
Desarollo de processos y productos Lean y ingeniería simultánea en negocio gastronómico:  
el experiencia de un restaurante de fusión americano-asiático 
 
Resumen: El propósito es investigar las implicaciones de un proceso de innovación gastronómica 
cuando se adoptan conceptos de la industria manufacturera como LPPD ‒ Lean Product and Process 
Development. La investigación-acción estructurada en cinco pasos (entrevistas semiestructuradas, 
mapeo de procesos, capacitación e implementación de un nuevo proceso, observación del proceso y 
recopilación / retroalimentación de resultados) permitió la introducción de la LPPD en el proceso de 
innovación gastronómica. Los resultados mostraron que a pesar de que el proceso de innovación de 
un restaurante se basa en el conocimiento tácito, se pueden adoptar conceptos del proceso de innova-
ción manufacturera. Así, esta investigación puede contribuir a los estudios multidisciplinarios rela-
cionados con la innovación, la industria de la hospitalidade y la aplicación de investigación-acción 
sobre gestión de operaciones. 
 
Palabras clave: Innovación gastronómica, innovacíon culinaria, Desarrollo de product lean, Inge-
niería Concurrente, Desarrollo de productos  
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1. Introduction 

Continuous improvement methodologies and practices in the hospitality industry are at the 
core of the development of new products and processes. The food industry particularly has 
several examples of innovative product development that are part of society’s life, to name 
a few: pasteurised milk, infant formula, canned food, and gluten-free foods (Mishra 2016). 
However, scholars have been neglecting studies involving both products and process areas 
(Farrington et al. 2018). Product and process development are critical activities employed 
by most companies to remain competitive, regardless of the industry type or size. Through 
the new product development processes, companies seek commercial viability, competi-
tiveness, profitability, and effectiveness, and therefore innovation plays a central role (Hé-
bert and Link 2006). 

Among different product and processes development approaches, those improved by 
the Toyota automaker gained prominence (Liker 2004; Monden 2011; Shingo and Dillon 
1989). The Lean Product and Process Development (LPPD), based on Toyota’s Product 
Development System and introduced in the early nineties, focused on a tripod, based on 
value, knowledge, and improvement (Womack et al. 1990). Also, Set-Based Concurrent 
Engineering: SBCE played an essential role in the development and design of new products 
in Toyota (Ward et al. 1995). In this latter approach, creators explicitly communicate and 
share their set of alternatives, instead of presenting a single point to point design, in which 
the designing process moves step by step. The success of these models helped Toyota to 
reach the leading position in the car manufacturing industry in the last decade. 

Despite the significant contributions of these models to improving efficiency in the 
manufacturing sector and increasing academic production, their implementation in other in-
dustries is scarce. Recent studies discuss the application of lean principles in health care, 
(Drotz and Poksinska 2014; Poksinska et al. 2017; Tay 2016; Vinodh 2018), financial ser-
vices (Delgado et al. 2010; Vashishth et al. 2017) and public sector (Antony et al. 2016; 
Antony et al. 2017), but none in the dining industry. 

According to Harrington (2004), in the dining business innovation has not been clearly 
articulated regarding products and processes. Restaurant business owners recognise the im-
portance of innovation. However, they find difficulties in establishing a systematic practice to 
create and design new menus (Ottenbacher and Harrington 2007). The food and hospitality 
businesses require a continuous innovation process, in order to attract consumers and thereby 
create a sustainable business model (Chattopadhyay and Shah 2014; Cho et al. 2018).  

Levitt (1972; 1976) criticised the transference of manufacturing logic for servicing op-
erations. Notwithstanding, a sequence of works, especially in the 2000s brought the univer-
sal contribution of lean thinking for organisations: Middleton (2001) in software develop-
ment, Comm and Mathaisel (2003) in the context of academia, Swank (2003), Leite and 
Vieira (2015) and Smith et al. (2017) for servicing business. Those authors suggested that 
principles of lean thinking are universal, and can bring benefits to the organisation. There-
fore, service companies can improve efficiency implementing manufacturing principles in 
their operations, mainly due to the mass customisation effect: ‒ the use of flexible processes 
and structures to produce varied and individually customised products at the low cost of a 
standard product. (Bowen and Yiungdahl 1998).  
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Thus, is it possible for restaurant owners and chefs to implement innovative process 
and product development, based on consolidated practices such as LPPD, and SBCE? Rec-
ommendations of LPPD practice could be added to the chef’s innovative process, so that 
product development would create more value for the customer. (For example, how SBCE 
could improve the screening process and consequently the trial and error process?) Like-
wise, is it possible to identify similarities in the product development process of renowned 
chefs, like Michelin-starred chefs, and those concepts?  

The innovative process in an American-Asian fusion restaurant in the City of Sao Pau-
lo, Brazil, will be studied based on those questions. Through an action-research approach, it 
aims to contribute with the theoretical basis of the innovation process in the dining industry 
(which can also be found as a food service industry in the literature), adding knowledge to 
the past works of Harrington (2004) and Ottenbacher and Harrington (2007).  

Simultaneously, this paper contributes to strengthening the literature of action research ap-
plication in operations management, as the examples of Westbrook (1993), which developed a 
classification scheme based on complexity for priority management, and Karlsson and Åhl-
ström (1996) which studied the implementation of lean product development in a company.  

The paper structure comprises a Literature Review in Section 2, followed by the Re-
search Method in Section 3. Results and Discussions are described respectively in Sections 
4 and 5. 

2. Literature review 

The following section reviews the classical literature regarding LPPD and SBCE, as well as 
the application of the innovation process in the dining industry. Additionally, due to the 
scarce literature related to innovation in the dining industry, we took into account some old 
as well as recent literature, but focus on two significant contributions to our understanding 
of the industry, the research of Ottenbacher and Harrington (2007).  

2.1 LPPD: Lean Product and Process Development and SBCE: Set-Based 
Concurrent Engineering 

The term Lean was coined by Krafcik (1988) and most popularised through the Womack et 
al. (1990) best-selling management book The Machine that Changed the World. It is Lean 
in terms of outputs as the process that compared to mass production it uses less of every-
thing – half the human effort in the factory, half the manufacturing space, half the invest-
ment in tools, half the engineering hours to develop a new product in half the time (Wom-
ack et al. 1990 p. 13). Researchers involved in the MIT International Motor Vehicle Pro-
gramme discovered that Toyota Motors trained and empowered its workers to implement 
the Kanban and Just-In-Time system, solving any problem related to the flow of produc-
tion. They found that the lean concept demands more communication in all directions to 
improve quality, reduce costs, and production time.  

Based on the Toyota lean production system, the LPPD has its roots in the maximisa-
tion of value while minimising waste. According to Khan et al. (2011), the LPPD has been 
addressing the needs of European manufacturing companies for going beyond lean manu-
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facturing and incorporating lean thinking in the product design development process (Khan 
et al. 2011). Companies had been applying this practice to improving manufacturing pro-
cesses (Baines et al. 2006; Khalil and Stockton 2010), but just a few applied lean thinking 
to product and process innovation (Al-Ashaab and Sobek 2013). This model is based on 
five concepts: value focus (VF), knowledge-based environment (KBE), continuous im-
provement: Kaizen (CI), chief engineering (CE) and Set-Based Concurrent Engineering 
(SBCE), being the latter the guide of the LPPD model as shown on Figure 1. 
 
Fig 1: SBCE and LPPD concepts and processes 

 

SBCE is defined as a process where sets of solutions for different sub-assemblies and com-
ponents are developed in parallel (Ward 2007). The parallel development starts narrowing 
according to the progress of testing and prototyping, generating a knowledge base, which 
will support coherent opinions in the decision process (Al-Ashaab et al. 2016; Sobek et al. 
1999). Based on the works of Morgan and Liker (2004), Sobek et al. (1999), Ward et al. 
(1995) and Ward (2007), we can propose that SBCE has five categories and a set of princi-
ples which are i) Strategic value research and alignment; ii) Map the design space; iii) Cre-
ate and explore multiple concepts in parallel; iv) Integrate by intersection and v) Establish 
feasibility before commitment.  

Strategic value research regards the capture and identification of customer value and 
innovation, reflecting those in the company strategy. Map the design space defines frontiers 
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between feasible and infeasible aspects of the development, which can be related to the def-
inition of the scope. Create and explore multiple concepts in parallel regards the capacity 
of the development team to utilise acquired knowledge to evaluate the different sets of de-
sign solutions and constraints. Integrate by intersection is the exploration and testing of dif-
ferent sets, eliminating weaker solutions. Finally, Establish feasibility before commitment 
will wrap-up the findings, decide the final set, and release the team commitment. Along 
with these five principles, there is the concept of Trade-Off Curves (ToC), which is a cru-
cial tool to support decision-making in the product development process. For example, ToC 
can support identifying the feasible area of development, generate a set of designs, compare 
alternative design solutions, trade-off, and narrow down the set of solutions (Morgan and 
Liker 2006; Oosterwal 2010; Sobek et al. 1999; Ward and Sobek II 2014). 

2.2 Innovation process in the dining industry by Harrington (2004) and 
Ottenbach & Harrington (2007) 

The traditional view of the innovation process was proposed by Utterback (1971) and con-
sisted of a set of steps and practices which are i) idea generation, ii) problem solving, iii) 
implementation and iv) diffusion. Other authors like Wheelwright and Clark (1992) con-
tributed to the development of the funnel concept: generation and screening a broad range 
of inputs with further refining selection of subsets to reach the product concept. Cooper 
(1990; 1993; 2008) coined the concept of product development organised in sequential 
stages, or as he called stage-gates, which is a system or process that maps out what needs to 
be done as well as how to do it, in order to win the game. In the idea of Cooper, the innova-
tion process has predefined phases: idea and discovery stage, scoping the case, business 
case, development, testing, and launching. 

A stage-gate process, if well implemented, can boost-up the organisation’s product de-
velopment and innovation process (Trott 2005). However, the stage-gate process received 
some criticism, being considered time-consuming, bureaucratic, and restricting learning 
opportunities (Grönlund et al. 2010). Pich et al. (2002) and Rice et al. (2008) proposed that 
projects and product design have a high level of uncertainty, and consequently, traditional 
approaches may not be adequate. Besides, in the specific case of Project Management liter-
ature, Shenhar (2001) proposed that a standardised process or system like the prescriptive-
type of a stage-gate system may find some challenges to the innovative processes.  

Based on those pieces of evidence, it seems that there is no consensus in the literature 
on what model or idea should be implemented to innovate products and processes in the in-
dustrial sector. In the food product development, disagreements are more apparent. For Ru-
dolph (1995), Pyne (2000), and Stewart-Know et al. (2003), the current models of innova-
tion in the food product development are based on manufacturing concepts, which do not 
reflect the peculiarities of a food service operation. Food service is unique, since it requires 
efforts in the areas of service and product innovation process (Ottenbacher and Harrington 
2009). Moreover, innovation in food service occurs in several areas, such as products, ser-
vices, processes, management, and marketing (Lee et al. 2016) and, therefore, an organic 
model integrating strategic planning, marketing, food science, and operations is required.  

There is evidence that innovation can help food service businesses to improve quality 
and reputation and, at the same time, improve profitability (Ottenbacher and Gnoth 2005). 
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Furthermore, speed, interaction, and iteration are needed to imitate a difficult competitor’s 
imitation (Fuller 2011; Harrington 2004; Lee et al. 2018; Ottebacher and Harrington 2007). 
Harrington (2004) proposes an innovative model for the food industry, broken into four 
main phases: i) culinary innovation formulation; ii) innovation implementation; iii) evalua-
tion and control; and, iv) innovation introduction. To visualise these four main phases, we 
adapted Figure 2 from the work of Harrington (2004).  
 
Fig 2: Culinary product innovation process  

 
 
These four main phases are composed of 17 elements in a process. According to Harrington 
(2004), culinary product innovation is the conceptualisation, development, launch, and on-
going management of new culinary innovation. Six elements summarised below compose 
this stage: 
 
i) Setting the stage, which is the process to align firm objectives with external environ-

ment demands, plan organisation, and potentialise the communication tools and plans 
in order to have the best interaction with consumers and suppliers.  

ii) Selection of the team looking for members from different functions.  
iii) Planning and linking customer needs and innovation with technical and functional de-

mands.  
iv) External environment considerations, which considers competitors’ actions, regulation, 

markets, seasonality, and trends.  
v) Internal organisation, which analyses the capability of the available resources, 

knowledge and experiences, understanding strengths, and weaknesses; and, 
vi) Product or innovation definitions, which gather and link prior elements to define the 

concept and the innovation-line proposed by the business. 
 
The innovation and implementation phase is composed of four elements, which are: i) 
Formulation; ii) Prototyping; iii) Benchmarking and, iv) Sensory analysis. A key point in 
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this phase is the iterative process of the four elements because the characteristics of food 
service business require a dynamic approach and quick response. Accordingly, the formula-
tion and prototyping of a new product may be tested during a seasonal menu. At the same 
time, similar competitor’s menus can be benchmarked while customer experiences and 
feedbacks are collected either internally or externally.  

The evaluation and control phase consists of an iterative process in which customer 
feedbacks feed the innovation process so that a product can be adjusted quickly. Consumer 
testing is a necessary procedure to create a direct feedback link with the innovation formu-
lation process. The following three elements are related to the stability and robustness of 
the production. Scale-up, similar to a traditional manufacturing process, consists of the pro-
cess of increasing the production volume, on a larger scale, ensuring that quality and 
productivity will be constant. Process development and production transference will ensure 
that developed products will have a minimum variation during the mass-production pro-
cess. Therefore, aspects like the consistency of the production process, quality loss of the 
product under a sort of circumstances (e.g., box condition, weather variation and served 
plate), easiness for employees to reproduce the original recipe; and, availability of ingredi-
ents in all locations (in case of branch stores, for examples) are analysed carefully (Harring-
ton 2004; Schonberger 1994). 

The final step is the rollout of the process, which is similar to the development of any 
other standard product. In this phase, the product will be introduced in the market to com-
pete against other products, and therefore, frontline employees must be adequately trained 
(Rudolph 1995). Food service businesses are represented by hosting and serving staff, bar-
tenders, maîtres, and managers. The role of those employees is essential for the iterative in-
novation process because they will be the link between the customer and product develop-
ers.  

The food service innovation process designed by Harrington (2004) was further im-
proved by Ottenbacher and Harrington (2007), based on Michelin’s innovation model, 
which has seven main steps: idea generation, screening, trial and error, concept develop-
ment, final testing, training, and retail.  

Idea generation is based on pillars like inspiration sources, product considerations, and 
complemented by the tacit creativity skills of the chef. Inputs of this process can be, for ex-
ample, the literature, chef personal experiences, education, visiting, and being in contact 
with new technologies, concepts, and other restaurants. 

Screening is related to making projections of the idea being concretised. It means pro-
jecting if the creation will fit the operation, chef style, customer demands, and acceptance. 
It is a distinct process, which also occurs in the later stages of the creational process, serv-
ing as a check gate. However, unlike the generic innovation process, the screening of chefs 
is an informal process (Ottenbacher and Harrington 2007). 

Two main sub-processes comprise trial and error, which are a mental trial and error 
(cooking in your head) and a practical trial (giving a shot) giving inputs to Concept Devel-
opment. This process will provide improvements to the creation by introducing ideas com-
ing from market research (formal or informal, regarding pricing and customer needs), pre-
paring formal recipes, thinking about differentiation factors (for example, an authentic 
cooking style, distinct harmonisation, or concept).  
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Final testing is performed through the preparation of the creation and testing it on one 
or more sources like trusted employees, partners, and regular customers. It may consider 
the entire aspect of the experience a part of the taste and appearance of the creation, consid-
ering the atmosphere of the experience and the service provided.  

Training and Retail (or commercialisation) processes are essential to assuring the sta-
bility of the innovation process, since the former will assure the quality level of the produc-
tion in a “mass production” situation. At the same time, the later will give essential inputs 
for iteratively to improve the product development process. 

3. Research method 

For this study, we employ the action research method, understanding that this is the best 
approach to integrating theory and practice in the work. In general, action research is ap-
propriate to unfold actions over time in a given group, understanding how and why their ac-
tion can improve the work system, and understanding the improvement process to learn 
from it (Coghlan and Brannick 2001). Action research goes beyond the notion that theory 
can inform practice, and a theory can and should be generated through practice (Brydon-
Miller et al. 2003) and should influence social changes. Dining (food service) business in-
novation and production are mostly practical activity, where the learning by doing system 
is very present. Consequently, the action research comes as a new method to search the 
possibility for restaurant owners and chefs to implement innovative process and product 
development, based on consolidated practices such as LPPD, which also includes SBCE. Fur-
thermore, if it is possible to identify similarities in the product development process of re-
nowned chefs, like Michelin-starred chefs, Harrington’s Culinary Product Development Mod-
el with those based on the LPPD approach commonly used in the manufacturing industry.  

To look for answers for these questions, we developed action research divided into five 
phases: i) Semi-structured interviews and ii) Observation and mapping that comprises the 
Part I of the study. In this part, the focus of our investigation is to understand the as-is pro-
cess of the restaurant’s product development. Part II of the study comprise the iii) Training 
and implementation, iv) Observation and mapping: Part II; and v) Compilation of results 
and feedback. The focus is on understanding the to-be enhanced process and assessing the 
benefits and improvements in the creation and launching of a new product. A schematic 
view of the method and action research phases is shown in Figure 3. These phases are 
aligned with the action research cycle proposed by Coughlan & Coghlan (2002), which 
comprises a pre-step (to understand context and purpose- aligned with Part I, phase i ); six 
main steps (to gather, feedback, and analyse data: aligned with Part I, phase ii , and to plan, 
implement and evaluate action: aligned with our Part II, phases iii, iv, v; and a meta-step to 
monitor: aligned with phase v. This cyclical approach, along with more rigorous inquiry 
and documentation processes, and the search for theoretical justifications rather than empir-
ical justifications, distinguishes the action research from a consultancy activity 
(Gummesson 2000). 

Moreover, an adherence matrix of the restaurant’s product development process and 
LPPD components, which are value focus (VF), knowledge-based environment (KBE), 
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continuous improvement (CI), chief engineer (CE), and set-based concurrent engineering 
(SBCE) is proposed. 
 
Fig 3: Action research phases and scheme 

 
 
These five phases intend to cover ten significant characteristics of action research laid out 
by Gummesson (2000): 
 
(1) Action researchers take action: researchers are not limited to observe the phenomenon, 

and therefore, actively participated in the menu creational process with the chef, trained 
and collected the feedback of new creational models, discussing the outcomes of the 
process implementation with the stakeholders; 

(2) Action research always involves two goals: in the present research, the outcomes are 
twofold: solve a problem of knowledge management and product innovation process in 
an industry that relies on the tacit knowledge of the main actor (chef) while contrib-
uting to the theory of building in a cross-knowledge area; 

(3) Action research is interactive: the interaction is observed through the co-operation of 
the researchers, chefs, investors, and other stakeholders, who are considered co-
researchers. This process is evidenced during the two sessions of training and imple-
mentation, collection of results, feedback sessions, raising unfolding and unpredictable 
events during the study; 

(4) Action research is fundamentally about change: action research applies to the under-
standing, planning, and implementing change (Nadler 1998; Coghlan and Brannick 



Lean Product and Process Development and Set-Based Concurrent Engineering in die Dining Industry 211 

2001). The research created the need for change, articulated the desired outcome from 
change, and actively planned and implemented that desire.  

(5) Action research aims at developing holistic understanding: researchers navigated 
through the several subsystems of the organisational structure, working with the dy-
namic complexity of the culinary innovation process, business processes, and stake-
holder relationship processes. 

(6) Action research can include all types of data gathering methods: although interviews 
and surveys are commonly used, the critical aspect is the use of these tools integrated 
with the action research process, and thought out with the members of the organization. 
Thus, researchers had to be skillful about capturing not only the collection of data but 
also feelings, anxiety, suspicion, hostility, to increase the success of the study, like the 
perceptions of the chef, investors, and staff about the implementation of a new crea-
tional process. 

(7) Action research requires a breadth of pre-understanding of the environment: as sug-
gested by Nonaka and Takeuchi (1995), action researchers in operations management 
need to know organisations' systems and the dynamics of the operation, not just go out 
into the field. In this sense, researchers used their academic and professional back-
ground to bring relevant contribution to the pre-understanding of the environment and 
used, also in Part I phase ii, the mapping and observation as tools to know the dynam-
ics of the operation; 

(8) Action research should be conducted in real-time: although action research is tradition-
ally a live case study, it can also assume the form of a retrospective formal case study. 
The written case is used as an intervention promoting the learning process in the organ-
isation, as proposed in the framework and the expected outcomes; 

(9) Action research requires an understanding of the ethical framework: address a key op-
erational aspect of the research involving the relationship between researchers and 
members of the organisation. It was observed during the pre-study of the organisation, 
and along with all the phases of the study; 

(10) The action research paradigm requires its quality criteria: Reason and Bradbury 
(2001) pointed out questions for quality in action research. From the perspective of de-
veloping a praxis of relational participation, the research involved the stakeholders dur-
ing the process of building a solid infrastructure for the organisation. The iterative pro-
cess of training, implementation, discussing, and gathering feedbacks created an inclu-
sive and welcoming environment for stakeholders’ reflections, which was essential for 
the success of the research. 

 
The entire investigation process took six months to be completed, corresponding to an en-
tire cycle of three creational processes in the selected restaurant, from product conceptuali-
sation to customer feedback. The application of the three methods explains the selection of 
three creational processes: Harrington’s Culinary Product Development Model, Michelin-
starred model, and LPPD model.  

We selected an Asian-American fusion restaurant, located in Sao Paulo – Brazil, which 
has the concept to serve, on top of the regular menu, a monthly variable menu. This type of 
fast-moving and the fast-changing menu is adequate for our research purpose because, in 
practice, the innovation, product release, and market evaluation process occur at least 12 
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times per year. Among all the items in the restaurant’s menu, we selected the burger be-
cause the concept of this dish: composed by several sub-assemblies like the bun, the burger, 
topping, cheese, sauce, vegetable, is very close to the concept of the innumerable compo-
nents to manufacture a car. Details of each phase with some discussions of respective find-
ings are considered in the following items.  

4. Results 

4.1 Results of part I – interviewing and mapping 

The first step of this research consisted of semi-structured interviews with the chef in 
charge of a restaurant’s creation and the operations manager, who are also the owners and 
partners of the restaurant. The chef had formal education in gastronomy and worked for 
famous restaurants in Brazil, including the only two-star Michelin restaurant in the city of 
Sao Paulo until 2017 (The Michelin Tire Corporation 2017). Also, he is a professor at a 
gastronomy school and investor in other restaurants and burger shops in the city. His part-
ner at the Asian-American fusion restaurant has formal education in business. He worked in 
the automotive industry in finance and marketing areas. He is the manager in charge of op-
erations, finance, and administration of the restaurant. 

Each semi-structured interview took about 90 to 120 minutes and was performed at the 
interviewee’s place of business. The interviews had the objective to gather information re-
garding the experiences of the interviewed persons, to understand their current practice of 
innovative product development, as well as the current process of menu and dishes crea-
tions. Additionally, in this interview, we tried to capture intangible and essential aspects of 
the creational process: like their inspiration source, their influences, style of the chefs, 
which may contribute to our research in further steps. 

We analysed the content of the interviews using VOS Viewer content analysis software 
to find a response pattern, as well as to identify the recurrent terms and concepts in the din-
ing innovation process. We also reviewed the transcribed interview and responses in order 
to elaborate on a road map or process flow of the innovation process in the restaurant. This 
step was essential to sketch the process, which was further confirmed through the observa-
tion on the actual floor. 

The interviews were essential to draw the flow of product creation but also to note that 
in the concept, idea, and supplier search phase, the chef mentioned focus on concept, cus-
tomer’s experience, and happiness while the manager focused on costs, processes’ stability 
and training. Both said that the following phase, trial, and error concentrates on the main 
conflicts between the creational process and the controlling process.  

The observation and mapping process consisted of the record of the situation before the 
implementation of new processes, which can be considered the as-is situation. It was divid-
ed into two main sub-processes, according to the stage of the product development process. 
First, related to the conception, creative process, trial, error, and testing, which occurs out-
side the restaurant environment, usually at the Chef’s residence. Moreover, the second one, 
which is composed of the trial and error, production preparation, training product launch-
ing, and product sales and feedback process. 
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For the first sub-process record, we collected samples of recipes and registered the trial 
and error process performed by the chef. A recipe book drafted by the chef was also observed, 
aiming to find relevant inputs for our process mapping. We accompanied the chef in some 
dinners and shopping at food markets, to observe how the creational process of chefs receive 
interesting inputs interacting with other environments. This process was inspired in the study 
made by Ottenbacher and Harrington (2007, p.449) in which visiting colleague’s restaurants 
was identified as the most popular source of ideas, according to Michelin-starred chefs, and 
Visiting food markets was also mentioned as one of the inspiration sources.  

The current creational process of the restaurant is very similar to the one prescribed by 
Ottenbacher and Harrington (2007) Michelin-starred process. Table 1 summarises the cur-
rent adherent practices. 
 
Table 1: Adherence to current operation with Michelin model 

 
 
Like the outcomes suggested by Ottenbacher and Harrington (2007), the success of the pro-
cess comes from the chef’s tacit skills. Thus, essential processes of knowledge manage-
ment, storage, and formalisation are weak. This process is twofold: while the chef in charge 
gains agility in the development process, the knowledge basis is not shared among key per-

1.1. Product Consideration Yes

1.2. Inspiration Sources Yes

1.3. Tacit Creativity Skills Yes

2.
 S

cr
ee

ni
ng

2.1. Screening Criteria Yes
Seasonality of products, quality, fit with cooking style (Chef's 
specialty are meats), cost (controlled by operations manager), 
were observed.

3.1. Cooking in your head Yes

3.2. Giving it a shot Yes

4.1. Informal Market Research Yes

4.2. Formalize Concept No

4.3. Differentiation Factors Yes

4.4. Operational Issues Yes

5.1. Operational Issues No

5.2. Multiple Sources of Testing Yes

6.1. Operational Issues Yes

6.2. Communication & Testing Yes

7.1. Assessment - Satisfaction No

7.2. Assessment - Popularity Yes

A target sales quantity is fixed and popularity is measured by 
achievement of target. Customer satisfaction in not measured 
formally, just a tacit knowledge.
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sons in the business, which interferes negatively in the innovation process. Thus, from the 
mapping process, it was possible to assess that the model proposed by Harrington (2004) 
culinary product innovation process had low applicability to the case studied, mainly due to 
the following factors:  
• As for internal factors, the process to select and conduct the team is unfeasible, espe-

cially in the following aspect: the culinary innovations team in a real-time setting will 
be involved in every phase of the process and closely tied to continuing daily opera-
tions (Harrington 2004), because the extraordinarily fast-moving and fast-changing 
menu, and the human resource constraints, create barriers for activities allocation; 

• According to the chef and his partner, the culinary innovation formulation as the pre-
liminary step of this model is very difficult to implement, because the short lead time 
required to develop a new product (maximum two months in the case) is not sufficient 
to adequately capture external environment variables like seasonality, regulations, 
competitors’ actions, customer preferences, in a participative and iterative way as pre-
scribed by Harrington’s (2004) work. The process relies more upon a sequential pro-
cess, usually centered in the figure of the chef; 

• The same happens with other processes, which seems to be more appropriate for busi-
nesses with a larger scale developing serial products according to the chef and partner-
manager.  

Finally, as one last outcome from the mapping process, it was possible to define the six pat-
terns of sub-assemblies and development flow of each component of the seasonal burger, 
which is detailed in Figure 4. 

For each sub-assembly of the final product (burger components), the chef in charge, the 
partner-manager, and the operations manager oversee the product development. The prod-
uct-launching calendar is shared and discussed with each sub-assembly supplier in advance, 
so that those suppliers can have sufficient time for their development process. For example, 
the restaurant shares the product-launching calendar, which can include commemorative 
menus and seasonal thematic burgers. The supplier, in turn, prepares a basket of products, 
for example, a variety of cheese blends, which are candidates to match the seasonal product 
launchings. This practice favours the chef’s creational process, giving him the flexibility to 
make different combinations as well as providing sources of inspiration. 

However, some processes, which are very common in the LPPD, and Process Devel-
opment, were missing. Because the innovation process of the restaurant relies on the tacit 
knowledge of the chef, the level of formalisation is deficient. For example, the catalogue of 
main suppliers for each sub-assembly was not available; there was not a database register-
ing developed and underdevelopment sub-assemblies (for example, a sauce list, a list of 
cheese blends). Thus, although the criteria to select the best combination of ingredients 
(sub-assemblies) occur in order to maximise customer satisfaction and stable profitability, 
the entire process lacks formal procedures and methodology, meaning that an essential part 
of the value capturing may be lost. For example, in the case of sub-assembly ‘B’ (Burger / 
Meat) the selection criteria of the best meat blend and receipt were not uniform, and not in 
alignment with the objectives of that product (i.e., prepare a burger which lowers the bottle 
necks in the production process through reduction of the grilling time). 
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Fig 4: Sub-Assemblies and sourcing activities 

 
 
Such aspects were explored during the second part of the research, where we provided theo-
retical and practical training of product creation and innovation process based on the work 
of Ottenbacher and Harrington (2007) and the LPPD model. The training was followed by 
the observation of the process, implementation, and feedback activity.  

4.2 Results of part II – training, observation, and feedback 

These steps consisted of the instruction and training of innovative product creation process 
based on three approaches: LPPD product development processes according to the literature 
and as shown in Figure 1; Culinary Product Development approach as shown in Figure 2 
and proposed by Harrington (2004), and Michelin-starred process as proposed by Otten-
bacher and Harrington (2007). The primary purpose of applying those product development 
approaches to the creative process of our sample was to observe how chefs, managers, and 
employees would react when a new process is introduced. Therefore, we aimed to observe 
if successful cases of those creational process would improve the performance of the restau-
rant, concerning product development lead-time, quality improvement, and customer value 
creation improvement. 

The literature of action research proposes that working collaboratively with others 
leads to community and organisational changes in which participants grew to appreciate 
how their interrelatedness creates a power greater than a sum of individual powers (Kasl 
and Yorks 2002; Reason and Bradbury 2001). In this study, the training activity took four 
hours, divided into two hours of theoretical training (seminar format) in which every staff 
of the restaurant learned the basic concepts of Michelin-starred creational process and Culi-
nary Product Development, as well as LPPD model. One-hour hands-on training consisted 



216 Ronaldo Akiyoshi Nagai and Alvair Silveira Torres Junior 

of self-evaluation of the current creation, production, and customer service process, in 
which every employee was encouraged to revise his process and propose efficiency im-
provements. Finally, a one hour feedback session was promoted, where employees, chefs, 
owners, and researchers discussed the results, findings, and contributions of the activity.  

The feedback activity was recorded, in order to support the construction of the mapping 
process in the following step, and gathered directly from the chef and the manager, through 
social communication application. Interesting points to note from this phase were the opin-
ion of the owner-chef contrasted with those of the manager. For the first, such a formal 
process is sometimes challenging to apply in the actual floor, especially in our business, 
where we have to be very agile in the creational process. I believe that the customer de-
mands novelties and seeks new gastronomic experiences. Of course, a well-prepared clas-
sic is essential, but the novelty is the key to have your business in evidence in a fast-moving 
market like the one we are experiencing, while for the second, introducing established con-
cepts from other industries will always bring some positive contribution. In our business, 
we are informal with processes, and innovation usually wastes too much time with the trial 
and error process.  

Also, we compare the perceptions, pros, and cons, of Michelin chef’s creational pro-
cess, Culinary Product Development model, and LPPD model from owner-chef and owner-
manager point of view. Table 2 summarises the perception of the product development 
model from the owner-chef and owner-managers point of view. During the process map-
ping works, it was stated that concepts like knowledge-based environment, continuous im-
provement, and all principles of SBCE except define value were not adopted. Still, after the 
implementation of to-be process based on LPPD and the presentation of positive achieve-
ments, the owner-chef showed concerns about the knowledge-based environment and feasi-
bility and commitment concepts, believing that both practices would slow down the product 
development process and consequently lose the timing of new launches.  
 
Table 2: Introduction of LPPD – adherence, and comments 

 
 

O wner-
Chef

O wner / 
O perations 

Manager

1.1 Value Focus Khan et al (2011) Yes Yes Yes

1.2 Knowledge-Based 
Environment Maksimovic et al. (2014) No Neutral Yes

1.3 Continuous Improvement Mohd Saad et al. (2013) No Yes Yes

1.4 Chief Engineering Al-Shaab et al. (2013)
Yes, owner 

chef as 
"Shusa"

Yes Yes

Define Value Yes Yes Yes
Design Space No Yes Yes
Explore Multiple Concepts No Yes Yes
Integration by Intersection No Yes Yes
Feasibility and Commitment No No Yes

1.
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 S
B

C
E

1.
 L

PP
D

Concept / Principle
 Existing 

during as-is 
mapping?

Reference

Morgan and Liker (2006)
Sobek et al. (1999)
Ward et al. (1995)
Ward (2007)

Favorable for 
implementation
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During the training process, it was also possible to create an overall approach using Trade-
off Curves (ToC) within the SBCE model, as shown in Figure 5. 
 
Fig 5: ToC within SBCE approach 

  
In this example, the step called Define Value aligned the product development with compa-
ny strategy and tentatively translated customer value to the product. Once those values are 
fixed, the product developers moved to the Design Space step, where essential characteris-
tics of the product and which improvements on those characteristics were needed. Then, 
developers defined a feasible region, called product acceptance area, in order to select the 
best product. Considering the selected values of percentage of fat, grilling time and cost, 
product B2 was the only suitable for the project because the intersection of attributes will 
increase the possibility of customer satisfaction (taste of the product – juiciness of the 
meat), efficiency in the preparation time (best grilling time) and profitability (lower cost).  

As mapped during the phase I mapping process, the annual plan sets the target indica-
tors and targets for each launch. In the studied case, the product had to improve the grilling 
time (due to some workforce and training time constraints), achieve better profitability 
compared with other seasonal products planned for the year (because the launch month has 
a historically lower volume of sales). Finally, from the technical point of view, the meat 
had to achieve an appropriate percentage of juiciness to harmonise with other sub-
assemblies. Therefore, the percentage of fat in the meat blend must be introduced precisely.  
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The following step, called Explore Multiple Concepts, consisted on combining the se-
lected burger type (B2) with other innovative sub-assemblies, as shown in Figure 4, such as 
buns, salad type, and sauce type, to finally propose a basket of product alternative which we 
called P’s (P1 to P10). Then, in the Integration by Intersection phase, the development team 
proceeded with the evaluation of this first basket of developed products, in order to look for 
intersections or convergences with other seasonal dishes in the restaurant’s menu, seeking 
for synergy gains in the sourcing and production. A final set of three plates (P4, P6, and P9) 
formed the set of final products, finally moving to the Feasibility and Commitment phase. 
In this final phase, the final specification of the product is defined as satisfying customer 
requirements and decision criteria. Furthermore, the knowledge stored during the entire de-
cision process could be reused in future projects; hence, discarding knowledge would be 
prevented. 

Observation and mapping aim to observe the real operation running after the training 
of chefs, managers, and employees. Unlike the previous Observation and Mapping, Part II 
consisted of the record of the situation after the implementation of new processes, which 
aims to achieve the to-be situation trained in the previous step. As presented in Figure 3, we 
promptly discarded the Culinary Product Innovation Process due to the lack of adherence 
processes, and therefore advanced with the application of the Michelin product develop-
ment process and LPPD model. Each model demanded two months of a development cycle. 
The chef’s creational process was observed and registered, so it is compared with the crea-
tional process before the training session and therefore processes efficiency gains, as well 
as improvements in customer value. The same process was conducted with trial and error, 
production preparation, training product launching, and product sales and feedback process.  

For the results compilation process, we analyse the lead time of a creational process, 
from the first idea generation until the filing of customer feedback (if there are any); which 
is measured in days and divided into the several steps involving the development of a new 
product in the food service business. Improvement in the process is perceived when the res-
taurant can reduce the total days demanded to create a new dish and reduce the waste. In 
terms of lead-time improvement, it was possible to reduce by eight days in the conceptuali-
sation and formation of the idea for a new dish, through the reduction supplier search pro-
cess. The lead-time reduction considered the actual lead-time of the restaurant, which was 
more similar to the Ottenbacher and Harrington (2007) Michelin model versus the new 
model proposed by LPPD.  

The maintenance of a knowledge basis regarding under-development dishes, as ex-
plained during the Training phase, allowed the chef and operational manager to optimise 
the combination of ingredients in the best season available. Part of the gain in the total lead-
time, four days, was converted to the production preparation and training process, which 
was one of the owners' concerns. However, it is essential to mention that the eight-day re-
duction was not entirely a result of the introduction of LPPD. Since we conducted the 
LPPD experiment after the two-month development cycle of the Michelin model, some 
gains from the improvement of the knowledge curve should be considered.  

Finally, as for the Culinary Production Development Model, despite the relevant work 
of Harrington (2004), the application in our concrete case showed that in business with a 
smaller scale, which at the same time requires more dynamic responses and sometimes in-
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formal practices, the adherence is low. For example, prescriptions of Planning and Linking 
Process like food safety and dietary issues, regulations, culinary identities, consumer re-
search are not performed by the book: it occurs in such a small scale and intensity that is 
implicitly executed during other activities of the product development process.  

5. Discussion and considerations 

In this work, we aimed to investigate if it is possible for restaurant owners and chefs to im-
plement innovative processes and product development based on consolidated practices 
such as LPPD. Moreover, if it is possible to identify similarities in the product development 
process of renowned chefs, like Michelin-starred chefs, and LPPD approaches. Our find-
ings suggest that the Michelin chef’s creational process is the closest and most adherent 
model for small to medium size scaled restaurants, with a high frequency of seasonal prod-
ucts launched during a year, but with the prominent possibility to introduce good practices 
from LPPD model.  

In the list of adoptable practices, we can include the improvement of the product devel-
opment process through the implementation of SBCE practice, as shown in the training, 
observation, and feedback section. It includes the preparation of decision flow based on 
Trade-Off Curves (ToC’s), definitions of values, analysis of intersections, and creation of a 
product development knowledge database in order to improve the concurrent engineering 
process of the menu. From the outcomes of our action research, we propose that SBCE can 
be the ideal enabler to start the introduction of LPPD model in the culinary innovation, be-
cause despite the uniqueness of the developed product (artisanal culinary product), the con-
cept of sub-assemblies and assemblies, which is present in the industrial production, the 
process is similar. We could note the adoption of concepts like Trade-off curves and the 
analysis of different intersections of feasible sets of products, as described in Figure 5. 
Therefore, the five SBCE principles proposed by Kahn et al. (2011) and described in sec-
tion 2.1 can be applied to decide on a product based on avoidance of educated guesses, and 
grounded on a knowledge base gained from simulations, prototyping, and tests. Other 
LPPD principles such as Value Focus (VF), Knowledge-Based Environment (KBE), Con-
tinuous Improvement (CI), and Chief Engineer (CE) were noticed during the action re-
search, though we could not collect sufficient evidence in the application of those concepts. 
For example, the Chief Engineer (CE) role could be attributed to the restaurant’s chef, be-
cause he is responsible for technical leadership throughout the entire product development 
process. Though the chef does not consciously recognise this function, nor does he have the 
interest to assume such responsibility. This lack of self-consciousness is a thick barrier to 
be surpassed before considering this enabler as fully adopted by the restaurant. 

Value Focus (VF), which has the objective to increase the value of the process through 
the satisfaction of stakeholders’ expectations, is performed at an informal level, as per-
ceived on the statements of the chef and operations manager during the interviews, as ex-
plained in our training, observation and feedback section. In sum, the necessity to be dy-
namic and agile in the development process imposes an obstacle to introducing ‘less practi-
cal and tangible’ tools, which will not bring concrete and immediate outcomes. The same 



220 Ronaldo Akiyoshi Nagai and Alvair Silveira Torres Junior 

notion is perceived in the enablers Continuous Improvement (CI) and Knowledge-Based 
Environment (KBE). Therefore, the application of those principles in the culinary innova-
tion process is highly recommended for further studies.  

The expanded meaning of this action research, in addition to its immediate context, is 
to introduce into the ‘extremely chef-centered’ gastronomic industry, the participative ele-
ment of listening, and considering the other in a process. There are several reality shows 
that demonstrate this autocratic social system in gastronomic environments, and as the ac-
tion research introduces the portion of the interaction of voices, and all validated by exper-
imentation, it ceases to focus only on opinion and validate by evidence. 

In turn, in the most immediate element, the signifier is to introduce structured experi-
mentation combined with the record of objective data, but also the fundamental tacit 
knowledge in gastronomy. It also covered social relevance because the research improves 
knowledge about people, communities, cultures, and people as agents. 

The adoption of new tools and consolidated practices from car manufacturing by the 
chef, manager, investors and restaurant’s employees: in other words, the changing process 
of the organisation practices, was grounded in an interactive, co-operative, and integrative 
approach which allowed to introduce new and enduring ‘infrastructures’ in the organisa-
tion. Thus, even not adopting other LPPD principles allowed the organisation to create a 
self-evaluation culture to evaluate its organisational processes continually. These outcomes 
aligned with what Reason and Bradbury (2001) point out to be choice points and questions 
for quality in action research. 

Limitations of this work consist of the size and location of the business, as well as the 
action research duration, which considered three complete product development cycles. 
Distinct culinary styles in other locations may bring different outcomes. Thus, increasing 
the number of product development cycles may influence the learning curve of the partici-
pants, which may also lead to distinct conclusions. 

Finally, this work opens the way to creating a new Product Development Model focus-
ing in the food service industry, a hybrid model, which can concatenate the agile and dy-
namic practice of using the tacit skills and knowledge from renowned chefs with the precise 
and sober process of the manufacturing industries relying on LPPD principles.  
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