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Abstract
Intensive Mmanual labor- intensive enterprises in the developed world find it difficult toface challenges competinge with products imported from countries where manufacturing costs are low. This trend leads to a reductionreduces in the volume of domestic production and the leads to rapid disappearance loss of knowledge and practice experience inof production processes and their accompanying arts.. 	Comment by Author: Consider whether you prefer the terms “arts” or “crafts”
[bookmark: _GoBack]
The This study focused focuses on the Israeli footwear industry as a case study. Qualitative methodologies were applied, including in-depth interviews and field observations. Also, rA literature review oneference was made to previous articles and research and contemporary trends was conducted were researched.

The research examined examines the challenges along the value chain within small factoriesy environments. It found finds that the current work processes enables local designers to build brands and encourage market growth. However, mass production paradigms impose a decentralized process between designers and manufacturers and therefore does not leverage local potential into a sustainable competitive advantage for the small factories.

The proposed solution is a platform used as a digital and technological package platform for small manufacturing plants. The platform mediates and designs the connections between production, technology, and design., and It enables the creation of a joint R&D system while overcoming the barriers of the global market and leveraging the advantages of personal contact with the consumer.

Introduction
The I have worked professionally in the Israeli footwear industry in Israel industry has been "my professional home" for the last ten years. Over the years I have designed and developed produced shoes in the women's boutique niche, as well asand teach thise craft. 
The tTraditional production of shoes relies on manual labor.
Changes in global and local market conditions have led to a reduction in the local footwear manufacturing. Today, there are only a few functioning industrial factories in Israel that function as industrial factories. There are also a few dozen individual micro-factories, which have been reduced by market conditions to small-scale production, and consequently, to an almost complete reliance on manual labor. T
Examination of these plants requires the observer to change the lens through which he looks, as these are factorieshey that are on the the seam linecusp between a factory in an industrial manner and a workshop. As workshops, these factoriesThey maintain production relations with the local design industry and thus became, in practice, bodies that allowenable new and organic growth in the industry. 
As a result of tMhe mapping conducted in this study andof the local footwear market indicates that, the products developed by the small manufacturers for the local designers does not succeed in providing them with aare not competitive advantage in the saturated domestic market., and designers and producers are unable to leverage their products to economic benefit. This situation poses a threatens to the futurelocal existence of knowledge and local capabilities.

Literature Review

Local industry does not exist in a vacuum. It is influenced by and reacts to large and complex systems ranging from the globally and locally level to the local market, and the characteristics of industry participants, and their interrelationships between its participants. The following is a list of the topics reviewed:
1. 1.    CRecent changes in global market conditions. This in recent decades andincludes how innovation and the creation of new knowledge havehas become a currency through which companies can use to create a competitive advantage against competitioncompete with from countries where with low manufacturing costs are low.
2. 2.    Innovation among low-tech and footwear manufacturing industries.
3. Reciprocal relations in the fields of production and design. 3.    The hThis includes relationships between participants in the Israeli footwear industryuman resource and identification of its the potential for innovation potential in: Characterization of design and production the different skills among the participants in the Israeli footwear from the fields of design and production, and characterization of the relationship between these participants.
4. 4.    Changes in global production trends.


1. [bookmark: _Hlk526754658]Recent changes in global market conditions. 1. The impact of globalization and the information revolution on the global production market	Comment by Author: This was adapted so the headings correspond to the list above.

Globalization and the information revolution affect the global production market. In recent decades, there has been a dramatic migration shift of production in the world from places where the production costs of production isare high to places where the cost of production isthey are low. These changes wereThis was driven by the fall of trade barriers and the opening up of previously closed markets. (Buciuni & Pisano, 2015). 
The communications revolution and gGlobalization have put an ended to the competitive advantage of many of the traditional industries in developed countries and. They created competition between the developed economies andwith the developing economies, which are characterized by ahaving large and cheap labor forces. The communications revolution led to a spatial revolution that reduced the cost of communicationThe communication revolution reduced communication costs between geographic spaces regions to almost nothing zero. (Audretsch & Thurik 2000)
The communications revolutionand led to the creation of the a knowledge society (Audretsch & Thurik, 2000). At this point, iIt is important to sharpen the differencedifferentiate between "information" and "knowledge". "Information" represents refers to collection collected and processingprocessed data, while "knowledge" is a richer, more organized, and complex resource (Lor & Britz, 2007). In For open markets that have ain the global capitalist economy, access to information has become a social and dominant right, as it is a right that serves as aand a condition for participation in social, economic, and political activities. 
TheIn the “knowledge economy” the is a term that describes an economy in which the acquisition, creation, and utilization of knowledge are the main factors that providee a competitive advantage among between societies companies (Hansen 2015 & Winther 2015)..
 These This had changes changedd the way production clusters cluster is constructed in different countries and the structure of the companies’ supply chains of the companies. The surge in global production enables R & D to be carried out in one place and produce products manufactured in other placeselsewhere. This, which now-has become a common practice, thus creatinges value mainly in sectors that deal primarily with intangible assets such as intellectual property. The sThe textile, clothing, and leather production sectors were ectors that were significantly affected by the opening of trade borders barriers were textile, clothing and leather products (Buciuni & Pisano 2015).

[bookmark: _Hlk526754670]2. Innovation in low-tech manufacturing industries	Comment by Author: This one is already the same as in the list on page 2

2.1 Analytical and synthetic knowledge base
אם אני מורידה את מה שבאפור- השם צריך להשתנות. יכול להיות ששווה לאחד את שני הסעיפים לאחד
For many years, iInnovation has been defined as the the efforts invested by companies in research and development  (R&D) (Bougrain & Haudeville 2002; Cardoso & Torkkeli, 2014; Drake et al. 2006). , and therefore companies who did not conduct official R & D were not considered innovative (Cardoso 2014 & Torkkeli).
The iIndices for the examination ofmeasuring innovation were measured by theinclude the number of R & D studies carried out and the number of people committed to R&D research and development inside the a Companycompany.
Patents were are considered the maina primary product of innovation  and create opportunitiesthat creates opportunity. However, while patents are compatible with technology and science-oriented industries, they and are not commercially viable for sectors that have characteristics of acharacterized by rapid rate of change (Marzal & Esperanza, 2007). 
Although research and development activities are still critical innovation producers - dDesign, training, consulting, and practical knowledge are exposed as key resources for innovation,  beyond science and technology, particularly in low-tech industries (Hirsch-Kreisen et al., 2003).
According to Hansen and Winther (2015) distinguish between, two types of innovation can be distinguished: cumulative innovation and radical innovation. Cumulative innovation is refers to a constantongoing improvement of a product or process ("to do what we already do better")., whereas rRadical innovation is a complete change of the product or marketing process ("to do something we did not do before").
 in the market. According to Hansen and Winther further differentiate between, there are different bases of knowledge through which one can look at the creation of knowledge and the process of innovationanalytical and synthetic bases of knowledge. :
1. AnIn an analytical knowledge base, scientific : Use of scientific methods or models in which knowledge data coding is the input and output of the knowledge creation process. In a 
2. Ssynthetic knowledge base,: use of existing and acquired knowledge are used in the product development of a new product process, as well as hidden knowledge acquired through learning, practice, and use. A synthetic knowledge base can help companies shift from standard products towards customized products. 
Most low-tech members companies rely rely on on the synthetic knowledge, which is that enables them to develop solutions using transformational knowledge. This is, on the one hand, globally available knowledge available all over the world,and and on the other handcontext- specific knowledge and specific context. They same clusters synthesize innovationse through collaboration, redesign, and tapping into different types of knowledge repositories (Bender & Leastadius, 2005). 
Hansen & Winther also note that a synthetic base of knowledge can help companies to change from companies that produce standard products in large quantities to production that specializes in prototyping and therefore has the potential to produce customized products.

2.2 Radical innovation and cumulative innovation	Comment by Author: Is this short section necessary?
Norman & and Verganti (2012) examine the methodologies that drive radical innovation and incremental innovation. According to them, cumulative innovation is an improvement of an existing solution ("to do better than what we already do"), and radical innovation is a change of framework ("to do something we did not do before").
Norman & Verganti (2012) note two major drivers of radical innovation:: the first comes from technological inventions and the other by changing the meanings of existing technology.
[bookmark: _Hlk526754738]2.3 Strategies for the creation ofCreating competitive advantage and innovation in low tech industries
By definition, iInnovation creates potential for growth, but is accompanied byinvolves insecurity and risk (Bougrain & Haudeville, 2002). In small or, medium-sized companies, the challenges of daily life make it is difficult to allocate resources to high-risk projects, although innovation allows for considerable growth potential. Several strategies have been proposed to address this. Three different sources point to the potential for innovation in this field: 
First, The first source & Cardoso Torkkeli (2009) propose that members establish iinternal and extra-sectoral networks in the form ofand co-operative structures can that will minimize risks to the individual risks companies and from the insecurities inherent in creating innovative contentinnovation . In this way, the members can reduce the risk of the process for each member individually (Boyana et al., 2001; Cardoso & Torkkeli, 2009).
 Second, inter-sector collaboration among craft industries can drive innovation and growth through The second source is the innovation report by the British craft council from 2016. Innovation in craft refers to the evolution of techniques, the discovery of new materials, and the application of new tools, which can be applied to multiple industries (British Craft Council, 2016). , which enables and stimulates the creation of innovation in other fields through its migration into other industries. Craft has a substantial economic impact and significant potential to drive growth and innovation in other sectors through inter-sector collaboration.
Third, The third source, Buciuni & Pisano (2015), describes aa case study of managerial innovation that is expressed in the manner of management and collaboration between players in the footwear industry in the northern province of Italy finds that. By introducing a “body that serves as a Knowledge Integrator”, it is possible toenables link sharing knowledge related to the production, and supply of ideas, design, and knowledge about global markets (Buciuni & Pisano, 2015). . In this way, anThis led to an integrative supply chain, was created that led to the growthdevelopment of original knowledge, and provided a competitive advantage to for all its partners.
[bookmark: _Hlk526754751]2.4 Sustainable innovation
Jesus Pacheco et al. (2016) systematically reviewed the critical factors and their relationship toof sustainable innovation in manufacturing among small and medium-sized companiesmanufacturers in a systematic study that reviewed articles on the subject between 1996 and 2009. 	Comment by Author: This sentence only mentions the study without giving any information about it. Can it be either deleted or expanded upon?
Fussler & and James (1996)  coined the term "sustainable innovation", . They ddefinedd it as "new products and processes that add to the consumer and business value and significantly reduce environmental impacts”." Foxen & and Anderson (2008) emphasize the need to create and apply new knowledge, values, laws, and capabilities. One of the review writer's, Navas (2014), notes notes that small and medium enterprises need to invest in systemic innovation if they want to succeed or at least survive.
[bookmark: _Hlk526754778]3. Reciprocal relations in the fields of production and design	Comment by Author: We added this phrase to the list on page 2, so they correspond.

3.1 Production skills

Pye (1986) creates a distinctiondistinguishes between 'The “the Workmanship workmanship of Certainty' certainty” - mechanized production, and 'The “the Workmanship workmanship of Risk' risk” - manual production. The results of mManual production depends entirely on the skill of the manufacturers’ skill and his familiarity with the materials and the relevant processing processes. Risk, and skillful manipulation of materials Embodies enable unplanned breakthroughs, due to skillful manipulation of matter.
According to Sennet (2008), craftsmanship is not creative in the sense of creating something new, but rather a way to addadds quality to what is around usthe environment. It is tThe quality of the work that is embedded in action, and it has an ethic that obligates the human desire to 'do a good job for its own sake'. The pace of development of the skills required to achieve it becomes a implicit hidden knowledge of know-how, enabling discovery of. This knowledge becomes an acquaintance with which to discover more new techniques for and achieving achievement of different results. Knowledge-building is a circular, operational process that transforms implicit knowledge into explicit knowledge. The This process requires many repetitions of trial and error through action. 
Craftsmanship involves not only the acquisition of profound knowledge and skills but alsoand a transformative dialogue between thinking thought and action, a dialogue that is prevented by identifying problems and solving them. This process requires complex and variable work (Sennet, 2008). 
Niderer (2009) points out other qualities ofthat  craftwork, can which are expressed in the craft's ability to express human values ​​that transcend time, space, and social boundaries combined with functionality. Its values ​​and strength are is based on an sincerity and authenticity that createand intimacy with the produced object, which is . She claims that this intimacy is absent from mass-produced products.
[bookmark: _Hlk526754891]3.3 Design-production relations in the development of a new product

Various writers (Wolley 2011, Tomeltas 2017, Yair, Press and Tones 2001) point to the potential of The collaboration combination of between design, craft, and manufacturing has the potential to create innovation (Tomeltas, 2017; Wolley, 2011; Yair, Press, & Tones, 2001). The intervention of the cCraftmanship in the process of developing a new product (product design) can supportenables the selection of appropriate materials, structures, and appropriate technologies (Wolley, 2011). The intervention of dIntegrating design in the craft process of product development can challenge the existing production methods in craft production and serve as a catalystze of creativity that facilitates the process of creating knowledgeand knowledge creation (Oberg et al., 2014;Yair, Press & Tomes 2001). 
A study that examined the impact of the level of design involvement in a new product development process found that cOngoingontinued involvement of design throughout the new product development process has a high potential for radical innovation (Roper et al., 2016). 
While craft and design are creative sectors with potential for innovation and new products (Oberg et al. 2014), it is possible that tThe designer's contribution to the production process is may be expressed in other various stages of creating new knowledgeknowledge creation (Temeltaşs, 2017). The In craft industries, process of developing a new product among craft industrieproduct development tends to be s is often more continuouscumulative rather than collaborative. and therefore the pProducts are a derivative ofderived from predefined capabilities.	Comment by Author: In order to meet the length limit, we cut this short section which seems somewhat less relevant. You can indicate if it is indeed essential.
3.4 Between fashion design and industrial design

The skills of designers are expressed in different ways within different disciplines (Erogla & Esen, 2016). Players from different disciplines have different "legitimization codes" that change their approach to the design field. These codes are the unwritten codes of the discipline (Carvalho & Maton, 2008).
Fashion designers perceive the "legitimization code" of the fashion industry as "internal reading," that is, as a product of desire. There for technical skills are perceived by fashion designers as secondary to social contexts and their impact on the recognition of the knowledge-holder.
4. Global trends in production	Comment by Author: This one is the same as #4 in the list on page 2. 
It seems they should all be the same.
 
4.1 Changes in the production model
According to Hegel & Brown (2008), there are two models for resource mobilization: PushPush, created by the Industrial Revolution, and the new model created by the knowledge revolution, the PPull, created by the Knowledge Revolution model. The models differ from each other in the way products and services are consumed, and consequently, in the way, they relate to the knowledge resources of the economic society.
The strategies of the industrial age (The PPush model) focuses on the concentration ofconcentrating resources, standardizingation of processes, and dictation of consumer actions. They are based on the ability to predicting consumer behavior. For example, production for stock (build to stock). Production in this model is characterized by several factors: early forecasting of demand, high economic investment, production of surplus stock, and work with intermediaries that weaken consumer relations (Deloitte, 2015). The Push model is less competitive in contemporary changing market conditions (Hegel & Brown, 2008). 
Compared to the push model, tThe Ppull model is based onof on-demand production. This model is based on the customer's prior order. This model allows for reduced investment and inventory costs. It and relies on technologyical changes that allowenabling direct access to consumers (Deloitte, 2015). Hegel and Brown mentioned earlier, believe that those who stick to the old models of Push will not be able to produce economic value in competitive and changing market conditions today and in the future. According to the report of Deloitte 2015 fFuture models of production that will want to produce a significant economic value will be forcedhave to take into accountconsider the new market trends in the market(Deloitte, 2015)::
1. An increase in the power of consumersIncreased consumer power. U who are unwillingness to compromise on standards of mass production products. They express a gGrowing desire for involvement and authenticity, and this is expressed in leading trends, such as mass customization, and growth of niche markets.
2. Changes in the nature of products expressed in the form of "Ssmart" products with new technological capabilities. In addition, there is a change in the pTerception of the products and the transition from material products that are material property to those that allow enable access to the services.
3. A new production economy in which new tTechnologies enablinge rapid, small, and local production, small and local.
4. Changes in the value chain of products that preclude . Elimination of the need for mediation between the manufacturer and the customer.
4.2 Business strategies in the PULL model	Comment by Author: To meet the length limit, we cut the first two paragraphs of this section.
Mass Customization (MC) is a business strategy that aims to sell products that are mass produced but are adapted to the needs of customers, with production near the standard production cost (Bruneo & Nielsen 2016). As a business model, it offers, along with customer responsiveness, significant cost advantages by eliminating inventory costs resulting from forecasting and purchasing (Anderson 2011).
Bruneo & Nielsen 2016, who reviewed the researches in the field of MC, found little research on MC in small and medium-sized companies but pointed it has high potential. They explained many small and medium-sized companies produce a wide range of products in small quantities, there for MC is intuitive and attractive for them as a business model (Nieksen 2017).
Koren et al. (2015), propose an advanced Pull model, an open platform that will allowenabling for an individualized mass production paradigm.  In their proposal of individualized production - The manufacturer designs a platform with a variety of possible interfaces for new modules. The proposed sequence in their proposal is: manufacturer designing design of a platform and with multiple a variety of interfaces by the manufacturer > consumer selection of selecting the platform by the consumer > consumer selecting selection of modules that match the platform by the consumer > designing the personalized product > selling sale > production. 
They suggest that using individually optimized production and open platform principles will change existing business models and production models and lead to a sustainable industry that will allow for massand innovation. 
They also note that customized and individual production is possible thanks toenabled by the modular architecture and flexible production systems, such as Additive Manufacturing.

Research questions
The initial research question was: how to sustaincan growth be sustained in a local manufacturing industry? To examine tThis issue is examined through, a case study of the footwear manufacturing industry in Israel was chosen. 
During the study, lLocal market conditions, skills, habits, and perceptions, attitudes, barriers, needs, and pains challenges were are mapped. The impact of market conditions on local production was is examined to identify the acute issues in the industry that could serve as a basis for creating opportunities for intervention. After analyzing the research data and mapping the industry, the research question became clearerwas modified to: how can we preserve knowledge in the footwear manufacturing industry in Israel and leverage it to create new knowledge and sustainable economic practices that can compete in the global market?
Research Methodology
The research methodology included interviews with 11 informants from the industry and three experts. The interviews were recorded, analyzed, and processed by categorizing issues and categoriescategorized. At the same time, aA literary literature review was conducted, which accompaniedon the relevant issues that arose fromin the field and . In addition, gglobal market trends in the market were examined. The study sought to develop a deepen understanding of the various users and their relationships between them in the case of the footwear industry in Israel.
Due toThe prior professional knowledge of the researcher in the field in Israel, it was examined as a system is divided into five main axes that corresponding to the stages of footwear production: market, design, technical development (technical development of the product and its production stages), production,  (responsibility for the final product) and design training. These axes were chosen in order to obtain aenable a broad perspective as possible due to thewithin the short research being short-termtime. Informants were chosen basedrepresent on different points of contact with the various delegates in relation to theterms of size of the enterprise size, place of production, and seniority.
Variables before entering theprior to  field research
This This short-term study is a( 4four- months) did not enable short-term study. The period affected the breadth of the study and therefore did not necessarily representrepresentation of all the participants in the field. In this study, there was a special significance for tThe researcher’s professional field being the professional field of the researcher. Thisexperience in the field constraint served the researcher enabledas an advantage by making easy access to the field., but However sometimes also created a distance in the type of information that was received, since some informants might have viewed the researcher as a potential competitor. The proximity of the researcher to the field is liable to distort the data in the light of prior assumptions.
Since the research field is an environment in which there is naturally a Acompetitive relationship between the various participants, at the beginning of each interview, approval was received for recording the each interview. Factory managers granted prior approval for Iinterviews with workers workers in factories received prior approval from the factory's management. At the beginning of and during the interviews, tThe purpose of the study was explained prior to the interviews. There was, with a request not to disclose details that wereof confidential business and competitive information.
Research findings and insights

The basic assumption in this study referred to the footwear industry in Israel as a system of interaction between three main factors: market, design, and manufacturing.

Background: The effect of opening trade borders on the local ecosystem.
Until the 1980's, footwear factories in Israel were family enterprises based on professional knowledge brought from the owners’ countries of origin. They were protected from a competitive environment.  and were based on the professional knowledge they brought from the countries of origin from which they immigrated to Israel (להכניס הערה על ההגירה לישראל). As a result of the In the 1980's inflation, the Israeli government began to open trade borders began to open as part of the government's decision to open the domestic market to foreign competition, in response to inflation. After the opening of trade borders, tThe local market was flooded with with a variety ofpreviously unavailable products, which varied in  that were not available until then, in a variety of qualitiesquality and prices. 
This trend is not unique to the domestic market and is consistent with the global trends as presented in several sources in the literature. Since the footwear industry is labor-intensive, it is one of the sectors most significantly affected by this competition.


1. The footwear market in Israel: Background:
Background insight: The hHigh local production costs channeled the local production tofavor medium - to high-grade niche products, which directs the industry to a small niche segment. 
At present, there are 3 three medium-sized factories and 30-40 small-scale factories in Israel. Footwear production costs in Israel are four times higher than imported footwear. 
The average expenditure on footwear in Israel in the mass market is NIS around $62$.   US. Footwear produced in Israel, in small-scale factories in Israel costs between $110-350$ to the final clientfinal consumer, they belong to a niche segment. Operating in a niche segment reduces the target audience. The local market is small,  to which the product is addressed (especially as Israel is country of 8.5 million inhabitants).

"It doesn't pay off to produce here, only someone who commitsit is suicide suicidal produces here - unless you have something very special." (importer of leather and footwear in a leading company in the market)
"The biggest challenge in the local market is to get people to come and buy from me, there is a lot of competition and the market is small." (independent local designer)

2. Differences in strategy
Background insight: The lLarge factories brought emphasize professional management.  knowledge to the plant, while the sSmall factories specialized in and deepened their professional knowledge of footwear.
Since the 1980's, many factories closed due to competition with global markets led many factories to close. The remaining enterprises have taken different various approaches to survive in the new conditions. The lLarge factories have introduced professional management and strategic knowledge that is exteriorexternal to the field of footwear . in order to cope with competition and changes in market size, aTs a result, theiry are currently producing products are of a functional nature for aimed at a focused niche market niche. 
 In contrast, the small factories specialized in the professional knowledge of footwear and became are service providers for local designers who design stylish boutique footwear.
2.1 Secondary insight: The nature of the produced product changes affects the planning, way in which the development, process and the production line is planned.
The field findings show that the large factories produce a product under an independent brands of functional character (convenience and outdoor), which connects tomeet physiological needs (convenience and outdoor use) and adapts to the lives of customers in local and global niche audiencesmarkets. The sSmall factories usually do not have an independent brand. They, and therefore they provide their services to local designers, who and produce a fashionable products. The Israeli fashionable footwear market has a diveresdiverse price range and has been flooded in recent years as by global retailers continue entering Israel.
The literature points indicates to a different nature of the processes of design and product development in for functional versus fashionable products of a functional nature compared to products of a fashionable nature.  They differ in their approach to the design and development process.
Functional Pproducts of a functional nature tend to remain relevant in the market over many seasons and sometimes yearslong-term., and therefore tTheir development is a process is a process ofof improving the existing products and streamlining its production line. On the other hand, pFashionable products of a fashionable nature arehave committed to a high rate of change and have a short shelf life. Therefore, tThe pace of their development process is high and most of the production line changes every season.
3. Disconnected manufacturers
Key insight: Service providers manufacturers have lost the ability to sense their environment and therefore respond appropriately to market conditions. 
The sSmall-scale manufacturers and, the service providers, were are cut offalienated from the distribution system of the product and therefore from the end users of the product they produce.
 They remained dependent on the marketing and distribution capabilities of their customers, the local designers.

3.1 Secondary insight: The existing development process between the manufacturers and the designers recapturereplicates the manufacturer's’ known capabilities and does not encourage the creation of new knowledgeinnovation.
The dDesigners are in direct contact with the consumers. and receive responses to the product and its suitability. These responses are processed into new revisions or designs through their worldview and areas of expertise. Thus, the designersThey mediate for the factory the processed knowledge of the endabout customers for the factory, in the form of product design. 
The literature suggests that collaboration between creative sectors such as craft and design may encourages innovation. However, if theA continuous, rather than collaborative, product development process tends to is continuous rather than collaborative, it may lead to the creation of products that are derived from the recovery ofreplicate  known capabilities. 
The existing development process between the designers and the manufacturers is used to adjust s the designed model to a the production line, but the designers are not involved in the production process itself.
"People do not think creatively about the production process because they were are not exposed to it ... If a designer understood how things were made he could make better designs that might be better and then if he felt the system was limiting he could think how to redesign the production process." (trend forecaster)
"When the production and design department waswere one a single department, the designer brought a design that had a technological change in the performance and composition of the shoe., and tThe approach to the shoe to the shoe was completely different - the construction was completely different from what they used to work… and it required a new production line and new equipment. This line became so successful that gradually most of the production changed to this method. " (senior development expert)

The distancing distance of between the producers from the endand consumers kept prevents them away from the ability to identifying their needs and therefore the ability to offering them a new value proposition. Manufacturers are disconnected fromlack tools that can allow them to offer an independent identity to the customers.
3.2 Secondary insight: Designers’ Difficulties in the designer's distribution challenges ability to distribute influenceaffect their ability to increase production. This quantities and accordingly prevents the growth of small enterprises.
Most of the local designers use the same suppliers,  and distribution methods, and they produce the same product segment in the same production methods, resulting in similar products. Multiple products of similar valueThis create congestsion in the local market, which doespreventing not allow growth without additional resource investing in additional resourcesinvestment. 
Designers in Israel who are typically a 'one men show', do not havelack  enoughsufficient time and money to create an efficient distribution networks and reach broader target audiences beyond the local market. Their distribution and marketing areas of these designers are often not based on business and professional business knowledge. 
The Ddistribution of the designers depends on their ability to invest in the development of an online shop, working with distributors, the ability to maintain a physical store, and selling through at local fairs. Their distribution is mainly to local markets.
 "What designers need is help with advertising., ' Shuphuni ' (the largest footwear fair of Israeli shoes) gives them a big opportunity as a window display." (small manufacturer).
"The main obstacle to growth is lack of audiencemarket., and gGoing abroad is a much more complex operation" (entrepreneur of local shoe fair)
The iInability to reach a wider audience market does not allowprevents designers to from increasinge production quantities because this is an action that poses a risk to the existence of the business. 
The reliance of footwear manufacturers on the distribution capabilities of their customers, the designers, led them to disconnectprevents them from the ability to influencinge factories’ the production quantities of the plant.
3.3 Secondary insight: The ability to identifyIdentifying the commercial and market realitiesy of the industry and the market is significant necessary to createfor cooperation and innovation. Lack of business skills is often used as a barrier to radical innovation.
The knowledge infrastructure of the small factories is mainly a professional infrastructure for footwear. The mManagers of these factories are people of workmanship or craftsmanship and usually, do not havelack business and professional management knowledge, leading. This leads to nonprofitable investment decisions and preventing innovation that doesn't end up in return of investment.
Example 1: Manufacturer A invested in purchasing an advanced cutting machine and. The machine and the software. This increased the product quality of the product and improved the development process, but they were unable todid not return the investment due to lack of sufficient production.
Example 2: Manufacturer B invested in creating a website for direct sale to customers, but the costs of . After the site was built, the manufacturer discovered that it had to invest in digital marketing were, costs that were higher than its the website’s capabilities. and which he did not consider in deciding to build a site.


4. From a factory to a workshop
Key insight: The mass production model of mass production is not economically feasible for a workshop that produces in small series.
Most of the small factories were formerly medium-large family enterprises with independent brands and. Their a mass production production concept is based on a modelmass production model. This model is based on quantitative production to generate economic profit.
"It's like producing just samples all the time., iIt does not permit for a flowing production line that can allow a sale or a production line to earn." (a senior development woman and a lecturer for footwear)
Manual production requires a smaller number offewer employees, but each employee must have a broad skill set and much take responsibility for the work processto make a high-quality product. Manual Therefore, manual production becomes is a "work of risk" since the ability to produce a good finished product depends on the quality of work and the skills of the manufacturer.
The characteristics of work among small manufacturers within this system produce a practice of constant development that becomes into a continues and circular study of the work process and materials. Therefore, it carries the potential for innovation that results from a profound acquaintance with the product, the materials and the technologies needed to process it.	Comment by Author: We deleted a paragraph here to meet the length limit.
In practice today, following production for local designers, they Small factories operate more like workshops than then like industrial mass production plants. Their small series production line is built on the production of small series. This model does not allow economic profitabilitynot profitable, and and leads them to a permanent state of survivaltraps them in survival mode. 
Sources from tHowever, the literature point indicates to the ability to producinge in small series as presents an opportunity to serve as the infrastructure for movingmove from a PUSH -(build to stock) models to a PUSHPULL -(made to order) models. 	Comment by Author: Correct? Both said ‘PUSH’  in the original.
The literature also suggests that tTo stimulate the innovative potential inherent in craft work, it must be mixed combined with other elements from different other disciplines.
5. Survival mode
Key insight: Survival mode does not enable the well-being required to development of long-term strategies and to develop differentiation against from competitors. 
To maintain aA long-term strategy requires, there is a need for availability, investment of economic resources and time and economic resources. When the plant owner is subject to daily pressures tostruggling to maintain the business alive, investment of resources constitutes an existential risk to the very existence of the business.
"It's hard to manage a factory when you manage the screws nuts and the bolts." (senior developer in a medium-large scale factory, former manufacturer)
According to the literature, innovation is accompanied by insecurity and risk. In small, medium-sized companies, the challenges of daily life make it difficult to allocate resources to high-risk projects.
5.1. Secondary insight: Creating dDifferentiation and competitive advantage is the result ofresult from creating new knowledge or offering a new value offered to the customer. 
According to the literature, the communication revolution led to the knowledge society. In oIn open markets that have in a competitive global capitalist economy and competition, knowledge building has becomeis an indispensable tool and a resource that enablinges innovation.
 Innovation expresses the creation of a competitive edge in the knowledge economy. The knowledge economy is a term that describes an economy in which the acquisition, creation, and utilization of knowledge are the main factors that provide a competitive advantage among societies.
"Traditional industry is defined as an industry whose knowledge is known. - Tthere is no change of knowledge here." (the owner of a medium-large scale factory)
6. Creation as identity
Key Insights: Many factories in Israel were originally family enterprises, and Tthe threat of losing their identity leads small manufacturers to perform radical changes in order to survive. 
Many of the factories in Israel are the reincarnation of family enterprises. For them, producing is an expression ot their identity. Thus, eEven when the financial reports indicate that the enterprise is unprofitable, the factory ownersthey do not make business decisions that for closing the plant and try different strategies to maintain it.
"Whoever knows how to do, has to do. When I closed my factory, it was as if I was frozen. - I was like a bird that someone cut her wings off." (a small manufacturer)
7. Sustainable awareness
Background insight: Craftwork promotes awareness for the environment, people, and materials.
In small factories, the In a small factory, the work in ssmall series production, the broad responsibilities of the workers, and the manual labor with the material suggest that manufacturers are craftsmen in its artisanal sense. 
Factory workers and manufacturers They call their work "creation" rather than "production".
The literature mentions craftwork as promoting awareness of the environment, people, and matter.
8. Decentralization versus union
Key insight: Creating partnerships between different participants in the footwear industry may enable the reduction ofreduce the risk involved in the development of new knowledge and innovative products.
Because of the difficulty of the The reports of theIsraeli footwear industry to offer a significant economic contribution, it is not bound by any agency. The Israeli Association of Craftsmen and the Israeli Association of Industry and Trade, which are responsible for measuring the production of local footwear, have not produced a report that reflectscovered the footweare industry since 2007, due to its minimal contribution to the economy. - From tThis reflects, we can learn about the political attitude to the field.
The dDecentralization of the industry leaves eachisolates each of the participants  inas individual actors in the battle. They are faced alone with their daily challenges and with limited resources. For small manufacturers, designers, and suppliers, this is a battle for survival where unsafe investments can lead to a threat onendanger the businesssurvival. The dDecentralization of the industry eliminates potential power and the ability to manage it systemically against in current market conditions.
Risk of innovation can be minimized through iIn the literature, examples were found of strategies adopted by the local footwear manufacturing clusters, which succeeded in creating new knowledge and a competitive advantage that led to their growth. One proposes the creation of networks of internal and extra-sectoral relationships in the form of cooperative structuresnetworks,, which  use of aminimizes the risk involved in the innovation process for each of the members participating in it. And the second offers a body that serves as a knowledge coordinator (KI) between knowledge related to production, design, suppliers and global trends, and. 
Cooperation between different companies belonging to a branch or related industries can be a solution to the difficulties related to the Israeli footwear industry. By ccombining resources. that will enable each company to disperse the risk involved in developing new knowledge and innovative products, it will be possible to reachThis enables each network member to reach its potential to create new knowledge and a competitive advantage.
Summary of findings and insights
This paper explores the possibility of growth in the traditional manufacturing industry, using the case study of. To examine the dynamics between the different factors in industry, a test case is presented for the Israeli footwear manufacturing industry.
The synthesis between the mapping the examined local footwear market, field interviews, the review of thea literature review, publications and of examination of global consumer trends, enabled the identificationed of challenges and barriers in the industry that prevent its growth  as well asand threaten its existence. These factors can also serve as an opportunitiesy for action that willto change the existing paradigm and shift it toward growth.
The high production costs in the domestic market direct footwear produced in Israel to the medium-high priced products, which directs the industry to a small niche segmentmarket. 
The Israeli footwear industry has two types of factories: medium-large and micro-small. These differ from each other in management capabilities, strategy, product characterization, distribution, and product development processes,. Respectively, they differ in production quantities, in the nature of the work, and employee's’ skill. The comparison betweenComparison of these systems and the synthesis with the literature review assisted highlightsunderstanding their respective strengths and weaknesses, of the infrastructures that exist in each of them and led to the identification of anidentifies opportunitiesy for intervention among the small producers.
The selection of the small manufacturers is based on the workers' broad knowledge base and on the diverse and flexible manner in which they operate. The literature review helped illuminateenriches the findings of the field research concerning on the motivational factors of among small producers, for whom production is a work that reflects their heritage and identity, and who therefore are prepared to make radical changes to survive and preserve their identity. Finally, the literature helped identify that the nature of pValue placed on roduction in the small plant carries values ​​of craftsmanship, and awareness of the among them, awareness for the environment, people, and materials. These values ​​reflect a working culture that makes it possible to assume that these enterprises can be the basis for creating a new ecosystem paradigm in the industry.
Next, to the strengths presented by the small manufacturers, the bBarriers that prevent theirto growth have been identifiedincludes a . It was found that the process of developing and manufacturing the existing products of the small manufacturers with the local designers causes the producers to disconnectdisconnection between from the design and distribution of the product, which discourages. This detachment leads to the reproduction of previously known abilities and therefore does not encourage the creation of new knowledgeinnovation. Relying onSmall manufacturers’ reliance on the limited marketing and distribution capabilities of their customerslocal designers prevents them from getting to know thedistances them from  end consumers, limiting and the ability totheir influence on the production quantities quantity and profitability of the plant.
An The uunmediated connection between designer and craftsman has been identified as havingcan the potential to create new knowledge,  that is an essential currency for creating a competitive advantage against in global and local market conditions. Cooperation between these fields and the introduction of a variety of additional perspectives to the industry from different disciplines can serve as a basis for the development of strategies, production methods, and innovative products.
The Israeli footwear industry does not provide a significant profitable economic return, and therefore is not incorporated by government agencies. Also, tThere is no independent industry association within the industry. This means that the industry is not measuredassessed, has no systemic vision, and as a result, has no collective power.
The lLarge plants in the industryfactories have long-term management and strategic planning systems that enable them to have an independent, long-term vision. The sSmall factories and the designers do not have the same capabilities as the large factories, and each of them deals with individually with the daily challenges in the state of survivala survival mode, inhibiting. This situation does not enable the wellbeing required to develop long-term strategies and therefore to developand a competitive advantage in competing on the global market.	Comment by Author: The final paragraph was redundant so we cut it.
Collaboration can help facilitate investments for innovative products and reduce the risk of innovation. Several proposals for incorporation have already been proposed for solutions that could enable a systematic vision and the creation of an updated knowledge bank. If organized it is possible that the Israeli footwear manufacturing industry will see signs of innovation that will lead to a competitive advantage in the local and global markets in the future.

"We will have innovation if we introduce it. - wWe should be the initiators." (small manufacturer)

Project Outputs
The Israeli footwear industry was used during this research as a case study. It is possible that some of the iInsights that emerged from the research on the case study of Israel footwear manufacturing, and the principles of the proposition that will be reviewed in this chapter may indicate possible solutions for this and other additional production industries. 
The development of the solution following tThe preliminary research had yielded two outcomes., one One is the design of a product and its manufacturing process. The second,, and the other is a derivative of the formerfirst, is a technological digital casing (platform) to be that places theused by small manufacturers as its user.
Product design and manufacturing process
First, a product and its production process were co-designed in a co-creation process withby a local manufacturer and. The the researcher, who served as a knowledge integrator (KI), mediating knowledge on market trends, consumers, and advanced production technologies. The researcher's early acquaintance with the manufacturer's process of production and familiarity with the trends enabled the beginning of the co-creation process between the researcher and the manufacturer.
Theis process of designing the product and its process allowed mapping and pointed putindicated issues for the proposed casing solution under three challenges identified during in the preliminary research.
The research question was sharpenedrefined to the following: "How can we preserve the existing knowledge in the Israeli footwear industry, by leveraging (1) it into a sustainable (2) and  to a competitive economic practice? (3)? "
The following specify are the challenges terms for challenges in response to the research question:
1. "Preserving Preserve the existing knowledge by leveraging" - a mixture of existing knowledge with new disciplines.
2. "Sustainable" - beneficial for the producer, the consumer and the social and ecological environment (social and ecological).
 3. "Competitive economic practice" - the constructioncreation of new knowledge that will enableenabling the creation of a competitive advantage, differentiation, and added value to the consumer.
The synthesis of trend research on  (consumer, production, and distribution technology trendsies) lhas led to the selection of a triple bottom line business strategy to lead tofor sustainable innovation.
The trends on which the business strategy is based:
Consumer trends - The rise of online consumption in recent years has led to a changed in consumer expectations from of service providers and products. This change leads to increased cConsumer power increased. and the growth of multiple nNiche markets expanded. Consumers are expressing a growing desire to be involved in the process of product design and its adaptation to them and their lifestyle. 
An example of this trend in the world of fashion and footwear is the steep drop in sales of tailored segments products and the growth of a new segment, Athleisure, which indicatesindicating a transition to a leisurely and sportive lifestyle.
Production and distribution trends -– New technologies that enable lean production, such as Additive Manufacturing, and are ripe and enable a return to small-scale, fast rapid, local production in the vicinity of customers, and alongside the possibility of producing personalized products. For example, 
This trend is supported by the accessibility and growth of smartphone technologies and applications that assist in the collection, transfer, and analysis of consumer physiological data. 
These trends change the value chain of products, and the need to mediate between the producer and and the customer. and the iInventory costs resulting related to from forecasting and purchasing are reduced.
Product Characterization: Focusing on one main product that offers personal value through 3D foot scanning and the manufacture of a footbed and a 3D printed soles. Developing aA lean and uniform production process is developed. Product Development development is from a 'Design “design for Disassembly' disassembly” perspective. Market segment is: Unisexunisex, Every everyday wear, and  - Lleisure. Distribution and Marketingmarketing are: Oonline.
Product Value Chain Mapping: Following the characterization of the product, a process of in-depth research was initiated., and mMeetings were held with experts[footnoteRef:1] in the various fields related to the value chain of the product as a system. The experts helped map out the steps required for development.[footnoteRef:2]. [1:  A senior development man in a large footwear factory, two entrepreneurs in the field of additive manufacturing, materials specialist, e-commerce, digital marketing, programmer of orthopedic software for three-dimensional.]  [2:  Some of the meetings with experts were conducted with the manufacturer and at his initiative, and the researcher mediated some meetings.
] 
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איור: מיפוי שרשרת הערך החדשה של המוצר ותהליך הייצור
Sustainable product development: 3 Rrecyclable materials are used.. Connecting The shoe is connected by sewing, the shoe without adhesives. This  by sewing that allows for a simple disassembly of the product at the end of the its life cycle.
Development of the production process: Iintervention in the existing production line with the assistance of the manufacturer has allowed for the reduction of the number of workstations from 12 to 6., and aA manufacturing process that allows for connecting of the shoe parts only by sewing.
Introducing a new 3D scanning & and printing technology, enabled enable the factory employees to respond to new production capabilities and flood new needs in planning the production line. 
The assembly line developedThis enables the production of a single model with endless modes of expression that are adapted to the consumer’s foot structure, style, and values choices. The advantage to the manufacturer is that tThis model can be executed within a single, uniform, and continuous assembly line. and It therefore improves reduces the production cost of the shoe.
Consumer Value Proposition - Product: A custom fDurable footwear according customized to physiological data and a durable product.
Consumer value proposition - purchasing experience: personal Personal recommendation from a professional, personal acquaintance. 
Here is aAn illustration of the product and the consumers’ shopping experience for the consumer:can be seen in the  Know- Me Video.
Emphasis on technological research: During the R&D process of R&D offor this product, while searching for production technology that enables personal production with sustainable materials, a contact was established with a Canadian start-up working on dynamic production technologies. 
Following the set goals set before them, a process of joint development of a single dynamic casting mold that would allowing personalized production of soles began. The expected result is rapid, low-cost production using, of low cost, and in a variety of possible materials. This development has the potential to serve as a disruptive technology in personalized footwear currently focused on 3D printing.
Development of the Know-Me platform
Cost calculations of the value chain of the product introduced in the prior chapter flooded revealed an economic challenge that served as a barrier for to manufacturers. Gaps were found between the shoe production costs at the plant and the costs of operating the digital site, marketing, and Data data analysis. These gapsThis led to a the development of the system,shift from a system that servesserving a single enterprise to a system one that servesserving multiple enterprises, and therefore offersing a variety of products to the consumers.
The proposed solution Know-Me is a technological digital casing that designs:
1. Direct contact between manufacturer and consumer
2. Lean and modular production processes
3. A database that can be converted into business opportunities
The casing model is based on an open platform that harnesseslinking the consumer online shopping opportunities to strengthen the connection between the manufacturer and the consumer. 
Following the research, tThree design values ​​were defined as guiding principles for the casing value proposition to the end consumer:. These values ​​are personalization, personal connection, and environmental impact (locally and globally).
The offered vValue proposed proposition to the consumers: - An aArtisanal approach in to digital relations.
A review of the changes in production processes between pre-industrial craft production and global mass production helped identifiedy values that could be leveraged as a new value proposition to consumers. These changes reviewed areinclude the nature of the consumer-producer relationship between the consumer and the producer, a generic product versus a personalized products, tand implications of the production process, and its implications.
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Production Overview

New tTechnologiescal changes are used to facilitate the return to the artisanal production values (craft) in a new digital configuration that occurs in the glocal (global/local) system.	Comment by Author: This is the first (only) time the term glocal is used. Perhaps it should be explained so people don’t think it is a typo for global.
The primary value offered and marketed to the consumer - personal Personalized product & and communication. Online The online selling site enables the receivereception of physiological and other data from the consumer. In turn,, following which the consumer receives personal and professional recommendations from the manufacturer.
The added value to the consumer - Tthe possibility to of buying a product with sustainable value and responsibility for the end of the product's life. During the buying process, the consumers can choose select the material from which the product was sewn, following reflecting his their worldview. Also, he they have gets an opportunity to get acquainted with the manufacturing process and the manufacturer.
The sustainable value of sustainability is expressed in the a design of the product that is designed in the first place for disassembly. It, therefore  can be collected from the customer at the end of its use, easily disassembled, and the materials recycled and/or transferred to reusereused. This purchase process enables the following sequence of the production of a product on demand in the following sequence: designing modules and production infrastructure > customer personalizes & customizes the design > purchase > manufacture.
Values ​​to manufacturers
The casing offers the manufacturer accompaniment on three levels:
A. Product development process and production process
On-Boarding - The casing assists in co-developing a product and manufacturing process with a manufacturer as a beforeprior to the start of the ongoing workflow. This process is designed to adapt the product to a relevant target audience with a clear marketing value concerning the market while maintaining an economically feasible production process for the manufacturer and developing existing knowledge in the plant. The casing is used as a knowledge integrator.
Development of the production process - development Development and design of the product takes place together with the creation of a production infrastructure based on the principles of minimum minimal modules and workstations. This minimizes - with the aim of minimizing inventory of raw materials and eliminating eliminates excess stocks. It ntroducing introduces new technology to the plant - locating technology that will enables personal production on demand. 
This process enables a holistic design process that simultaneously considers and designs a product design, production process, employee skills, and a customer experience as a whole.
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Product development and manufacturing process with local manufacturer פיתוח מוצר ותהליך ייצור עם יצרן מקומי

B. Support for ongoing activities
In ongoing everyday daily operations, the casing will provide and managemanages aspects of the selling sale site, digital marketing, and customer service, . Also, the aspect of digital operation - handlingof the site and and the accompanyingits applications, and transferring the files needed for the technological production (for instance 3D printing). Following the handling of these aspects, tThe casing will accumulate Datacollects data and makes it accessible to the manufacturer. Which This will beis reflected in digital inventory management, production instructions for workstations, and communication with suppliers.
[image: ] תמיכת המעטפת בפעילות שוטפתCasing support for ongoing activities
C. Database and future R&D processes
Digitization carries the potential forcan regeneration revitalize to the local production which is currently in retreat. The assimilation of nNew technology in the production process will enables the development of manufacturing capabilities. Data on customers’ behavior and foot physiology, and accumulation of foot and consumer behavior Data will serve as a key towill help  identifying opportunities for further development. The This combination of the two will enables an inter connected, and sustainable production process that keeps on learningcan be continually updated and improved.
In the long term, the casing will enable the creation of a unified network of an updatable and learning decentralized production who process, which can be connected to additional workshops and industries to create new opportunities. 
The casing will unite the plants in the collection and analysis of data, logistics, marketing, and distribution. It, but will allow for various individualized production processes for different manufacturers, thereby enabling a wide range of products for customers on the selling platform.
Environmental - and ecological values
Short-term: Design for disassembly enables the creation of a system for recycling the product or for transferringreusing the materials to another life cycle. Eliminating final product inventory by producing per on demand and Reducing reducing of raw materials inventory.
Long term: The production of a product will begin with lProductsocal production but will be offered for sale to a local and global clientele. After identifying a body of consumers in a different geographical location fromoutside the original production location, the casing will help locate local producers for in the new geographic location and begin initiate local production of the product near that customer.
Summary
The research presented in this paper found finds that improving the connection between production and design and its diversity within the footwear industry and with other industries could enables the creation of new knowledge regarding the product. This  in the local product and therefore, couldcan lead to the creation of a competitive advantage for the Israeli footwear industry. This advantage and can serve as a potential and growth engine for local production.
The proposed solution is a platform used as a digital and technological casing for micro-small manufacturing plants. The platform mediates and shapes the connection between production, technology, and design. It, and enables the creation of a joint R&D system with the potential to develop strategies, production methods, and innovative products. It while overcominges the barriers of the global market and leveraging leverages the advantages of personal contact with the consumer.
The casing offers tocan serve as an infrastructure for developing a system that knows how to creates innovation. It could allow minimizinge the inherent risk of investing in innovative activity by creating a co-production and co-R&D network for manufacturers.
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® Factories for opening design & production: Fab Labs, Hackerspaces, Living Labs but also public libraries offering
production facilities; infrastructures for prototyping and supporting local production are spreading, as facilities
where open access to technology and collaboration between participants lowers the threshold for making things
and testing activities and initiatives. The aim of this strand is to discuss how these infrastructures could become
more effective in supporting local forms of production and experimentation.




