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Abstract: New product development (NPD) is essential for business success and growth. High- to

medium-technology manufacturing sectors have introduced standard models. The adaptation of

these systematic NPD procedures supported by appropriate decision support tools has provided

significant benefits in production cost, product quality and supply chain availability. However,

the challenges involved in NPD of food are rapidly increasing due to consumer demand for organic

and healthy diets, in particular, more nutritious low-calorie food, and preference for customised

and personalised food products. This has resulted in a proliferation of new varieties, types and

shapes of food products that are constantly introduced. Most of these new products are developed

based on company-specific ad hoc NPD procedures, within small to medium enterprises that form

the biggest proportion of food producers in most developed countries. This highlights a need for

further research into novel NPD methods and tools in the food sector. This communication provides

an overview of the NPD processes, analyses their strengths and shortcomings and outlines critical

missing capabilities for food manufacturers in specific.
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Whilst the food industry is usually associated with low research intensity and poor technology

adaptation, several emerging trends may change this, including increasing consumer demand for fresh

vegetables and fruits, organic products, greater traceability information and a desire to reduce meat

consumption and improve animal welfare [1]. Meeting these requirements will require more than

simply increasing supply—it will require innovation in the forms that these foods are supplied to

ensure that today’s consumers have the broadest possible range of flavours, colours and nutritional

value. Innovation is driven by fierce competition between large retailers that, in turn, is passed onto

their manufacturers, resulting in, for example, more effective food packaging to increase product

shelf life and minimise waste, use of alternative protein sources and product reformulation based on

seasonal and locally available ingredients.

New product development (NPD) is the process of designing a new product, producing it

and bringing it to market. Most new food products, particularly those produced by small- and

medium-sized enterprises, are developed based on company-specific NPD procedures or models

adapted from other sectors [2–4]. Little standardisation exists, which is a major problem because in

food production factors such as consumer health, availability and access to ingredients, resilience

of food supply chains, sustainability of ingredients and, more generally, management of the food

product’s lifecycle must be taken into account consistently. An opportunity exists for a formalised,

specific-food-sector NPD process. To be able to envision what such a process would look like, one must
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first understand the strengths and shortcomings of the most common NPD models and explore how

they have been adopted. One must then consider the unique challenges of the food-manufacturing

sector. This short communication aims to provide an overview of the NPD process, discuss its

importance in the food sector, show examples of NPD processes in food manufacturing, highlight their

shortcomings and describe key aspects that should be considered in NPD of food products.

New product development has been defined as the process of transforming a new market

opportunity into a commercial product through a sequence of activities, with the purpose of achieving

specific targets [5–7]. Because the success of a new product depends on many variables, developing

new products can be a complex and risky business activity, yet vital for product market growth and

gaining competitive advantage [8]. NPD is of particular importance in the food sector, since food

products that successfully enter the food market significantly increase the value, and therefore the price,

of their ingredients. For many processed food products, the economic value of food ingredients at the

farm gate only makes up 20 percent of the economic value of the final processed food product on the

supermarket shelf. This means that food recipes and processing, defined in the NPD process, are key

to maximising the economic value of food products. To adopt an effective NPD process, three types

of knowledge are essential. The first is understanding of internal strengths and weaknesses, brand

portfolio, company strategy, competitors, distribution channels and the wider market environment [9].

The second is knowledge of the technologies needed to produce the product. Finally, knowledge of

current consumer needs and how they may react to emerging societal trends, as well as understanding

of latent needs, which are not yet fulfilled by current offerings, is vital.

To be successful, NPD needs to be completely integrated across a company, from managers to

production line operators [10]. In an efficient NPD process, all actors must not only know their specific

tasks in the project, but also the likely upstream and downstream implications, such as possible

responses from competitors and ramifications for raw material availability, with a lifecycle view.

Food manufacturing companies use different approaches, methods and strategies to develop new

products. For example, manufacturers of convenience products tend to follow Stage-Gate [11,12] or

milestone-based models [13], which typically consist of an idea-scoping stage followed by business

case development, product testing, evaluation and launch. Other models take a more holistic and

often circular approach. For example, Rozenfeld and his colleagues developed the “PD Process

Unified Model”, which considers the NPD process as a holistic process that integrates marketing

and engineering in three stages [14]. Pre-development, the first stage, entails assessment of market

needs, internal capabilities, potential products that could match these and, finally, associated business

models. Development, the second stage, consists of prototype development, testing and refinement.

Post-development, the third stage, comprises launch, product performance in the market and feedback

into subsequent NPD.

Different NPD models used are based primarily on various stages clustered around the

pre-development, development and post-development phases presented above. None of these

models was developed specifically for the food sector, which has unique attributes. For instance,

ingredients used in food manufacturing are perishable and must be stored under specific conditions

before consumption. Additionally, even after a new food product has been designed and produced,

food manufacturers struggle from continuous changes in their manufacturing operations—for example,

sourcing of ingredients, new requirements to improve food safety and shelf life stability. Furthermore,

because NPD models were not designed for food manufacturing specifically, food manufacturers may

not have predictable product turnaround and stable supply chains. For new food product development

(NFPD), NPD models require modifications to better serve the food industry. The following key areas

should be included:

• Meeting consumer demands and sensory attributes: Contemporary consumer demands place a

premium on minimal preparation time as well as seasonal colours and palatable textures.
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• Seasonality of ingredients: Consumers value seasonal foods because of their perception of quality

and local sourcing. Overreliance on in-season ingredients can be risky due to their limited

availability at certain times of the year.

• Sourcing and distribution of local ingredients: There are many potential benefits to be gained from

supporting local networks rather than relying on international supply chains. Environmental

benefits may include reduced emissions associated with transport. Consumption of local products

can contribute to local job creation and reduced transportation costs. Finally, local sourcing of

ingredients can help to diversify the food system, making it more resilient to disruptions in certain

areas of production and potentially expand the range of ingredients and thereby the nutritional

diversity available to consumers.

• Food safety: Food safety is one of the most important issues food manufacturers face. Food

developers must have knowledge about the quality and storage requirements of raw materials

and final products, product, formulation and the processes needed to safely manufacture the final

food product. Consequently, food manufacturers play a pivotal role assuring product safety and

identifying possible hazards from the beginning of the NFPD process.

• Traceability of ingredients and final products: Food products and food supply chains have

significantly changed over the last century, from production of localised and seasonal ingredients

to production of complex food products with a high variety of ingredients from many different

regions of the world. Technology development has more recently allowed information about a

food product’s ingredients in all stages of the food supply chain to be stored and shared, improving

traceability. Large companies such a Nestle and Walmart have implemented internal and supplier

traceability as part of their quality control system, and there are signs that most large retailers and

manufacturers in developed societies are following suit.

• Manufacturing food products at a large scale: Scaling up food recipes developed by the NFPD

team to an industrial scale requires several actions, such as adjustment of process times and

temperatures, consideration of hygiene conditions in the manufacturing plant, determination

of logistics plans, including storage, considering the traits of the food product and selection of

equipment and their working conditions.

• Environmental impact: Food products create a significant impact environmental impact over

their lifecycle. Food consumption contributes between 15 percent and 28 percent to the total

emissions of developed countries [15] and around 30 percent of the total energy consumption

worldwide [16]. NFPD can support mitigating these environmental impacts, since it is estimated

that around 80 percent of the environmental impact of a product is determined at the design

phase [17,18].

The food-manufacturing sector has adapted various generic NPD models to suit its needs over

the years with great success. However, changing consumer requirements, intense retailer pressure and

growing pressure around the need to minimise negative environmental impacts mean that existing

models need overhauling. Factors such as closely meeting consumer demands, using seasonal and

local ingredients, ensuring food safety and traceability, ensuring production at scale and minimising

lifecycle environmental impacts must be included in any formalised NPD model specifically designed

for food manufacturers.
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