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REVERSE TRANSFER OF TECHNOLOGICAL CAPABILITIES AT EMERGING MULTINATIONALS: SHALL THEY INNOVATE?

Abstract: 
Subsidiaries of emerging country multinationals play a core role as agents in the process involving access to technological knowledge involving advanced products and productive processes. Its knowledge one has to access, transform into technological capabilities and subsequently, transfer to headquarters. This study primarily poses to, in particular, discuss the innovation profile Brazilian subsidiaries have developed, by outlining a panorama comprising which most transfer technological capabilities, what are their organizational characteristics, where they are located and what kind of innovation is transferred to headquarters. The elected methodology is of an explanatory-descriptive nature, as of a quantitative approach. The analysis and collected data inference process was initially conducted by employing factorial analysis whilst companies were grouped via a hierarchical cluster analysis. Findings evidenced that both the location and the level of development of the host country were prevailing factors determining how innovation was practiced at subsidiaries. Finally, organizational attributes such as transferred knowledge complexity and socializing mechanisms employed by headquarters were found to influence increased levels of technological capability transfers. 


















INTRODUCTION

As a result of the increased role played by subsidiaries within corporate networks, one notes that headquarters is no longer solely responsible for the generation and dissemination of knowledge and consequently has rather become accountable for relaying and fostering communication and securing collaboration, between the multinational´s network of diverse units. The very development of this knowledge coins new routes, hence comprising new flows of communication such as: headquarter-subsidiary, subsidiary-headquarter, subsidiary-subsidiary (Bartlett; Goshal, 1998; Nohria; Ghoshal, 1997).  
As of this context, knowledge developed and transferred by subsidiaries may increase and foster innovation (Hakanson; Nobel, 2001) and the entire multinational´s network competitiveness (Andersson; Forsgren; Holm, 2001). Amongst varied types of knowledge, technological capabilities capture the spotlight since these are core to defining a company´s innovation potential (Bell, Pavitt, 1995). Despite this configuring a complex challenge, a handful of determinants can effectively be pinpointed such as size, age and the subsidiary’s industry in addition to the host country´s characteristics and industrial environment (Kokko; Kravtsova, 2008).
Although there are studies as to the benefits of technological capability coined competencies on competitiveness and innovation at multinationals headquartered at developed countries, literature suggests there is a gap worth narrowing in as much as research concerning the advantages and technological capability transfer modalities, when it comes to emerging country headquartered multinationals. It is believed that emerging country multinationals (ECMs) do not share the same motivations as those of developed countries and primarily venture overseas to seek new competitive advantages and distinctive capabilities, rather than to explore pre-existing advantages (Silveira, 2013; Mathews 2006; Ramamurti; Singh, 2009; Guillen; Garcia-Canal, 2009). In other words, ECMs not only have to seek and develop competencies beyond the frontiers of their original countries but also must do so at a much faster pace than traditional multinationals employed during the course of their expansions (Silveira, 2013; Mathews, 2006).
Hence, the transfer of technological capabilities is core for developing countries to produce new technologies and products, given the natural absence of specialized knowledge to coin new technologies (Iammarino, Padilla-Pérez, Von Tunzelmann, 2008). To this effect, emerging country multinational subsidiaries play a core role as agents within the process that enables access to technological knowledge in both advanced products and productive processes. This knowledge has to be accessed, transformed into technological capabilities and subsequently transferred to headquarters (Bezerra, 2014).
Researchers such as Bartlett; Ghoshal (1989), Andersson; Forsgren; Holm (2002) and Cantwell; Mudambi (2005) advocate that a multinational´s competitive advantage precisely resides in its ability to explore existing knowledge, at other countries, via its subsidiaries and furthermore, that this knowledge is associated with the environment within which it operates. 
Given this scenario, this study´s main purpose rests in analysing the innovation profile developed by Brazilian subsidiaries, outlining in particular a panorama as to which transfer most technological capabilities, what are their organizational characteristics, where they are located and what type of innovation is transferred to headquarters. The investigation´s core query thus is: What are the characteristics of the Brazilian multinationals that most innovate abroad? 



2. THEORETICAL BACKGROUND 
2.1 The global context of the innovation process
According to Edquist (1997), innovation shapes within an extremely complex process. It consists in the rise and dissemination of new knowledge involving the development or implementation of new processes and products that comprise scientific, technological, learning, production, policies and demand relations. Processes shape along time and are influenced by numerous factors. Given their high complexity, companies hardly ever innovate in an isolated manner but rather, are driven into interacting with other organizations (suppliers, competitors, clients, governments, universities and banks) to gather, develop and exchange several kinds of knowledge, information and other resources.  
Florida (1995), advocates that some countries emerge as sites of particular innovation and competitiveness excellence. Thus, there would be a gap to address in as much as identifying the factors and their dynamics as competitiveness and innovation drivers at given global geographical territories, is concerned. Regions of the kind might be deemed as “learning sites” (Florida, 1995) or “regional innovation systems” (Cooke et al. 1997). 
It is Iammarino et al.´s (2008) understanding that regional learning is an extensive, uncertain and costly process that shapes into high dependence of the pathway and learning as they accumulate over the years. Furthermore, regional learning is strongly conditioned by the territory´s technological progress, particularly in less developed countries where several new technologies arise. 
One notices that in developing countries, multinational companies are vital players in the coining of the technological capabilities process. They are also an important mode of technological transfers (Iammarino et al., 2008). 
Emerging multinationals, given scarce resources at the country of origin, seek regions that feature high technological innovation indexes to establish their operations (Gassmann and Zedtwitz, 1999). This phenomenon ripples into both an increase in the number of R&D centres of excellence located at foreign countries and in an increase in the number of worldwide innovations. Swiss, Dutch and Belgian companies for instance, have since 1980 conducted more than 50% of their R&D processes abroad. Most of these foreign R&D activities are concentrated in the Triad countries (USA, Europe and Japan). However, new R&D centres are being set up in rising industrialized economies such as that of South-East Asia.  
Hence, the assumption that high host country institutional development levels influence increased headquarter knowledge transfer arises (Frost, Birkinshaw, Ensign, 2002). To this effect, the institutional distance between the host country and that of the multinational´s origin plays a key role in the innovation process. 

2.2 Innovation at Emerging Multinationals
As mentioned, there is an underlying assumption that the innovation process at emerging country multinationals differs from that of companies that come from developed countries. The standpoint involving emerging country multinationals practicing a differentiated competitive strategy is not in line with the economic paradigm’s core assumption whereby foreign markets are perceived as an extension of that domestic. It is understood that resources which ensure competitiveness at the company´s country of origin must be extended to its foreign subsidiaries (Vernon, 1966). 
Findings indicate that emerging country multinationals perceive the international expansion process as an opportunity to leverage their competitiveness, thus making up for disadvantages of being late entrants in the global competitive arena. Emerging country multinationals invest in developed countries to seek sophisticated technologies or advanced production process competencies. (Luo; Tung, 2007).
Guillén and García-Canal (2009) mention other significant emerging country multinational characteristics. The authors introduced a set of assumptions deemed core to the understanding of emerging country multinationals, the first of which refers to diverse entry approach modalities. Global alliances and acquisitions are used by “emerging multinationals” to overcome foreignness liabilities, so as to ensure access to new competitive advantages and the development of new resources and capabilities. 
Another assumption Guillén and García-Canal (2009) ideated involves the fact that emerging country multinationals face a dilemma in as much as international expansion is concerned. To this effect, these new multinationals must balance the desire to operate on a global basis with the need to improve their capabilities. Competitive advantages coined within domestic markets are used to enter other emerging or advanced countries. This dilemma faced by multinationals that come from developing countries is pictured in Figure 1. 
According to KIM (1980), the innovation model of emerging multinationals, except for a handful of exceptions, comprises three phases: (i) import of foreign technology, (ii) assimilation or comprehension and (iii) eventual improvements in this technology. Figueredo (2009) on the other hand advocates that emerging market innovations are ground on small improvements in existing processes and that these incremental innovations may lead to major gains in productivity and product quality and often represent sources of structural economic growth changes at emerging countries (HOBDAY, 2005).
One of the reasons behind this model rests in the fact that companies at emerging countries engage in considerably less product innovation than developed country companies because those of the former, are less technology-intensive (Vernon, Wortzel, 1988). The combination of cost, resource and market opportunity restrictions is the prime innovation driver for developing country companies. This occurs because emerging country multinationals ideate processes that allow them to produce at far lower cost whilst simultaneously offering their produce to a large number of consumers (Prahalad; Hart, 2002; Prahalad; Mashelkar, 2010). 
Importing technology from economies deemed advanced (Kim, 1997) enables ECM development of business models that feature low initial costs and subsequently, greater quality. By offering quality at low cost, these companies disrupt existing segment business models (Govindarajan; Ramamurti 2011; Govindarajan; Trimble, 2012; Prahalad; Hart, 2002). They are learning to “do more with less, for many people” (Prahalad; Mashelkar 2010, p.134).
	Innovation in costs may at first sight seem contradictory. This occurs given the common association of innovation and value added, i.e., more functionality and more features resulting in entirely new products and services which translate into the paying of premium prices. Thus, the very idea of centring innovation efforts on first reducing cost, offering cheaper products with other features that enhance the amount one pays doesn´t seem to be entirely orthodox (Zeng; Willianson, 2007).
	
2.3 The transfer of technological innovations and capabilities within emerging multinationals 

The traditional perspective of lnowledge flows at multinationals suggests a single-direction transfer whereby headquarters is the prime source of knowledge and the focal point of transfers for those operations located at less developed countries (Oliveira Jr et al, 2009). Although this direction is in fact that most widely adopted across international company networks, a change in paradigm is arising since, despite headquarters continuing to play a significant role in the corporate network in as much as defining strategies, policies and new knowledge generation is concerned, one notices a considerable raise in the relevance and the strategic role subsidiaries play within the company´s overall network (Silveira, 2013). 
Reverse knowledge transfer arises as core to the increment of competitiveness at emerging country multinationals. This holds true because subsidiaries not only have to explore pre-existing advantages but also seek new capabilities, particularly when they operate at developed countries. To obtain efficient reverse knowledge transfer, emerging country multinationals resort to three mechanisms, namely: acquisition of innovative companies at emerging countries; insertion within the global production arena and at research centres; and the deliberate strategy of seeking innovation and knowledge abroad (Oliveira Jr; Borini; Fleury, 2013). Thus, to successfully compete, companies of the kind truly need high technology capabilities to complement their current abilities and generate sustainable competitive advantages (Rugman, 2010; Hennart, 2012).
 	In a cohesive manner, technological capabilities are knowledge and skills that the company needs to acquire to use, adapt, improve and ideate technologies (Bell; Pavitt, 1993; Lall, 1992). Mathews (2006) believes that the internationalization of emerging multinationals is not ground on proprietary knowledge that can be internationally explored but rather, in the search, capturing and exploration of resources and knowledge that one finds scattered across the entire globe.  
Whether involving products or services, innovation development at emerging countries first calls for technological development. Since the traditional innovation model concentrates product innovation development at advanced countries (Utterback, Abernathy, 1975) developing country companies are expected to focus on dissemination, i.e., in the application of codified and readily available technologies (Bell, Pavitt, 1995). This corroborates with Kim´s (1997) statements as to how, at companies that come from emerging countries, production processes are first introduced to then give rise to product innovation and how this is due to the fact that (unlike companies that rise at developed countries and that enjoy industrialization maturity) innovative technological capabilities still call for development (Figueiredo, 2009).
Technological capabilities are primarily understood as being either categorized as product or process skills (Lall, 1992; Bell, Pavitt, 1995). According to Bezerra (2014), organizational process capabilities pertain to knowledge and abilities required to efficiently operate the productive process and to generate new or significantly improved processes. Product capabilities refer to knowledge and skills required to develop goods and technological innovations, in new or existing products and services (Iammarino, Padilla-Pérez, Von Tunzelmann, 2008; Bezerra, 2014).
Technological capabilities may be further broken down into three levels: basic, intermediate and advanced (Iammarino, Padilla-Pérez, Von Tunzelmann, 2008). The basic level is assigned to simple changes and incremental contributions to the innovation process (Bell, Pavitt, 1995) encountered at ECMs. Process capabilities for instance, include component and end goods assembly, machine and equipment maintenance and minor technological changes in processes with views to adapting the same to local conditions (Bezerra, 2014). Typical basic technological capabilities might include minor adaptations in product technologies that pose to address local market needs and routine quality controls so as to secure standards and specifications (Bezerra, 2014; Iammarino, Padilla-Pérez, Von Tunzelmann, 2008). 
At the intermediate level, technological capabilities occur when relatively complex product or organizational process modifications are made (Figueiredo, 2011). At ECM subsidiaries, amongst process skills, the most relevant examples arise from new component production organization, automation process and manufacturing techniques, given that capabilities of this kind in products spotlight new prototype development and product quality improvement skills (Bezerra, 2014; Iammarino, Padilla-Pérez, Von Tunzelmann, 2008). 
Advanced technological capabilities refer to developments that occur at knowledge ground level that foster the coining of new products and processes. R&D activities for instance, only qualify at this level (Bezerra, 2014). Advanced technological process capabilities for instance include the development of new production processes, proprietary manufacturing projects or the development of new equipment and tools. In as much as advanced product capabilities are concerned, one comes across abilities to develop new products and R&D outcomes involving new product generations at ECM subsidiaries (Bezerra, 2014; Iammarino, Padilla-Pérez, Von Tunzelmann, 2008). Chart 1 describes the levels and types of technological capabilities analysed within this investigation´s scope. 

3. METHODOLOGICAL APPROACH

The herein adopted methodology is of an exploratory-descriptive nature. Exploratory studies ground the formulation of hypothesis by isolating variables and key relations for descriptive analysis purposes, as of quantitative approaches whereby data is collected, treated and analysed employing statistical test routines (Marconi; Lakatos, 2002). 
The investigation´s universe comprises data extracted from ESPM´s Brazilian Multinational´s Observatory involving 95 Brazilian multinationals that operate overseas. With views to addressing criteria set by the study, companies that had value added activities abroad such as plants or R&D laboratories were selected from this universe. Next, another criterion - at least three years of operations overseas - was applied and the last filter excluded 17 companies from the study´s sample, which finally comprised 78 Brazilian multinationals. 
To collect data, an electronic questionnaire of closed questions, hosted by the Survey Monkey site was employed.  
Once information was gathered, the second phase of the investigation began whereby researchers, either via email or by phone using Skype software contacted previously selected contacts such as CEOs, Vice-Presidents and Managers who oversaw innovation activities. So as to ensure the safe receipt of questionnaires and clear eventual doubts, three follow-up contacts were established with each respondent, at a fortnightly interval, counted as of the date the first email was sent to the same. Data was collected over a 6 month period, having started in September 2012 and ended in February 2013. 
Collected data analysis and inference was initially conducted via factorial analysis of the technological capability reverse transfer construct dependable variables, comprising 20 items. Thus, the intent was to identify factors that explained these variables. The factorial analysis employed both prime component analysis and the Varimax method with views to reduce construct items. The factors that were retained from the factorial result were significant at p<0,000 level with a Kaiser-Meyer-Okin sample adjustment of 0,817. Four factors were generated, named as follows: innovates basic products; innovates advanced products; innovates basic processes and innovates advanced processes since these explain 69.999% of the sample´s variance.
Subsequently, studied companies were grouped employing a hierarchic nearest neighbour cluster analysis using the square Euclidian distance as a dissimilarity measure between companies. The intent was to find an approximate number of clusters that the sample might be grouped into and resulted in 2 to 3 clusters.  
With views to deciding on the number of clusters to retain, following Maroco (2014), the distance between clusters criterion was applied and resulted in 2 clusters. Subsequently, the classification of each company that was retained in the cluster was refined, employing the non-hierarchic k-Means procedure. Cluster 1 comprised 47 companies and Cluster 2 is defined by the presence of 31 companies. 
Furthermore, a t-test was applied on independent samples with views to identifying the intensity of technological transfers within clusters. Two independent sample t-tests are always conducted when the intent is to compare a quantitative variable´s average in two subject groups and the respective population variances are unknown (Pestana;Gageiro, 2005). The formerly obtained two clusters constitute the dichotomized qualitative variable, with categories 1 for Cluster 1 and 2, for Cluster 2. The quantitative variables employed to verify the difference between clusters were represented by constructs, namely: technological knowledge reverse transfer (basic, intermediate or advanced processes or products), tacitness, complexity, institutional environment, competitive environment, age, number of employees, autonomy, motivation, internal network and socialization mechanisms. 
The t-sample distribution offers two different expressions according to whether variances may or not be presumed as being the same within the universe, a conclusion that one may directly extract from the Levene test´s level of significance. Since both clusters are larger than 30, the t-distribution suggests the study´s sample is normal. 

[bookmark: _ENREF_7]4. RESULTS ANALYSIS AND DISCUSSION
	Multinationals featuring the highest technological capability reverse transfer levels grouped in Cluster 1 presented different characteristics when compared to those of Cluster 2 that featured the lowest technological capability reverse transfer levels. 
The first noticeable aspect involves the subsidiary´s geographic location. More innovative companies, i.e., those that most transfer knowledge to headquarters primarily operate in countries that are more developed than Brazil (47% of observed cases), as is the case of countries such as: Japan, United States, Italy, the Netherlands, France and others. On the other hand, less innovative multinationals account for 16% of findings. 
When one takes into account the entry strategy Brazilian multinationals elected to enter overseas markets, more innovative companies versus those less innovative largely resort to “greenfield” investment strategies (27,7% of findings) whilst in Cluster 2, only 16% of entries were conducted by means of this approach. It is understood that entries via “greenfield” investments ensure greater efficiency to the operation and lower transaction costs. Furthermore, this entry strategy enables enhanced strategic alignment between headquarters and subsidiaries plus mitigates risks involving knowledge expropriation. Lately, one can illustrate this kind of scenario via Embraer´s case involving its entry in Melbourne, Florida, USA. 
In as much as how long activities have been in operation is concerned, innovative companies were found to be younger, having on average existed for 8.57 years. Less innovative companies on the other hand reportedly operate for an average 21 years. This finding might suggest that operations that most innovate may seek greater operational efficiency.  
Another fact that corroborates with the quest for efficiency and higher innovation levels is the size of operations. Companies that comprise the group of those that most innovate are smaller operations of on average 2,105.47 employees whilst those that least innovate, feature an average number of 4,822.23 collaborators.
Revenue figures generated by these operations reveal that within those most innovative, 42.5% of the income surpasses 167 million dollars versus 22.6% of those grouped as less innovative. This reinforces the understanding that the most innovative operations are more efficient if one grounds the assumption on the fact that they are younger, more rightsized in terms of the number of employees and generate higher gross revenues. 
There is another eye catching aspect: that of exports. Largely, 78.7% of cases featured in the most innovative cluster comprise companies that export their products to other countries. On the other hand, amongst those less innovative, 64.5% of researched subsidiaries export their products to foreign countries. This fact suggests that there might be a possible correlation between learning that arises from export activities and the greater level of product adjustment and ideation that takes place so as to address new market demands. 
When investigating the core function of subsidiaries, one observes that 100% of basic R&D centres are grouped within Cluster 1. Absolutely no R&D centres are to be found amongst Cluster 2 companies. On the other hand, the technical development function accounts for 10.6% of Cluster 1 cases versus 6.5% of those of Cluster 2. Thus, one notices that companies that most invest in R&D are located in countries that feature higher development levels than that of Brazil. 
In as much as basic, intermediate and advanced level process and product technological capability transfers are concerned, when one compares average transfers, more innovative Cluster 1 companies transfer more process and product practices than those of Cluster 2, at all of the three analysed levels.  
Least innovative companies grouped in Cluster 2 draw attention to the fact that these organizations are primarily devoted to marketing functions (16.1% of findings), whilst in that comprising most innovative companies, 8.5% of these largely devote operations to marketing activities, i.e., sales optimization and the understanding of local consumer habits. Companies that belong to the former group are predominantly located in countries that feature lower or similar development indexes when compared to that of Brazil. They are countries one may deem as emerging economies and feature quite different characteristics vis a vis developed countries. 
Finally, the analysis of averages via t-testing resulted in a 0.1 level of significance, marginally indicating that organizational factors, such as complexity of transferred knowledge and socialization mechanisms employed by headquarters, do effectively influence increased technological capability transfer levels. Therefore, organizational factors do play a vital role in the internalization of knowledge. Furthermore, the host country´s institutional environment fosters the development of innovations given the existence of more structured institutions, the availability of qualified labour, eased access to more developed business partners and so forth. 

5. CONCLUSION

Innovation activities conducted by emerging country multinational subsidiaries are core to their very competitiveness. This is primarily due to the fact that emerging country subsidiaries are not only required to explore pre-existing advantages but also to have to seek new capabilities, particularly when they operate in developed countries. This study posed to investigate the innovation profile and internal characteristics of Brazilian subsidiaries. 
Findings enabled the formation of two groups of subsidiaries as of which attempt was made to outline a profile of emerging country subsidiaries pertaining to Brazil, in special. The first group named Cluster 1 comprised companies deemed most innovative. In as much as subsidiary location is concerned, findings revealed that 47% of this group´s companies are present in countries deemed more developed than Brazil, such as Japan, the US, Italy, the Netherlands, France and others.  
One notices that the location and the level of development of the host country play relevant roles in the way innovation is practiced by these subsidiaries. This is evidenced by the greater intensity of process and product technological capability transfer encountered across all three levels – basic, intermediate and advanced – in comparison to those of Cluster 2 subsidiaries. Another factor that ought to be highlighted rests in the fact that in contrast with the second group, Cluster 1 subsidiaries are younger (on average 8.57 years) and nest 100% of basic research centres. 
Exports are also worthy of special mention. Most (78.7%) of the subsidiaries grouped in the most innovative cluster export their products to other countries. On the other hand amongst those grouped as less innovative, only 64.5% of researched subsidiaries export their produce to foreign countries. Finally, some organizational factors such as complexity of transferred knowledge and socializing mechanisms employed by headquarters influence enhanced technological capability transfer levels. Therefore, these organizational factors are important when it comes to internalizing knowledge. Furthermore, the host country´s institutional environment plays a relevant role in the development of innovations given the availability of more structured institutions, qualified labour and improved access to more developed business partners. 
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ATTACHMENT



Figure 1: New multinationals expansion paths at developed and developing countries. 
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Source: Guillén and García-Canal (2009, p.29)





23





	Level
	Product
	Process

	



              BASIC
	
- Minor adjustments in existing product technologies (driven by market or production needs); 
- Quality control routines to ensure existing product standards and specifications are secured. 

	- Production planning and control (PPC);
- Component and end product assembly;
- Machinery and equipment maintenance; 
- Minor adjustments in existing tasks (driven by market or production needs). 


	INTERMEDIATE
	- New prototype development; 
- New product testing.

	- Production organization techniques (e.g. just in time, total quality control, etc.);
- Automation processes; 
- Significant production process enhancements (layout, material flow and process improvements, line automation and/or mitigation of bottlenecks); 
- New component manufacturing.


	        ADVANCED
	- New product development; 
- Research findings involving new materials and new specifications; 
- Research findings and developments involving new product generation. 



	- New production processes development; 
- Proprietary manufacturing project(design); 
- New equipment and/or tools development; 
- Significant improvement in existing products (specifications, features and characteristics); 
- Know-how and technical expertise in the form of plans, models, instructions, guides, formulas, specifications, projects, plants, technical drawings and/or prototypes to design new products. 



Chart 1: Types of technological knowledge based on technological capabilities
Source: Adapted from Lall (1992), Bell and Pavitt (1995), Arin and Figueiredo (2003) and Iammarino, Padilla-Peréz and Tunzelmann (2008)
Table 1: Cluster technological capability transfer test
[image: ]
Source: Prepared by the authors
Table 2: “t” test on developed cluster constructs 
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Source: Prepared by the authors
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Assumed equal variances

7,174 ,009 6,350 69 ,000 1,14879 ,18090 ,78790 1,50968

Non-assumed equal 

variances

6,714 66,452 ,000 1,14879 ,17109 ,80724 1,49034

Assumed equal variances

15,608 ,000 7,439 71 ,000 1,20865 ,16247 ,88469 1,53261

Non-assumed equal 

variances

8,161 63,270 ,000 1,20865 ,14810 ,91273 1,50458

Assumed equal variances

1,238 ,270 9,773 67 ,000 1,33675 ,13678 1,06373 1,60977

Non-assumed equal 

variances

9,956 65,963 ,000 1,33675 ,13427 1,06868 1,60483

Assumed equal variances

5,534 ,022 7,315 69 ,000 1,39160 ,19025 1,01206 1,77113

Non-assumed equal 

variances

7,761 68,588 ,000 1,39160 ,17930 1,03387 1,74933

Assumed equal variances

2,063 ,155 7,566 68 ,000 1,41667 ,18724 1,04304 1,79029

Non-assumed equal 

variances

7,744 66,857 ,000 1,41667 ,18294 1,05150 1,78183

Advanced 

Process

Basic 

Process

Intermediate 

Process

Advanced 

Process

Basic 

Process

Intermediate 

Process

Independent Sample Test



Levene Test for Variance 

Equivalence t-test for Average Equivalence

F Sig. t df

Sig. (2 

extremes)

Average 

Variance

Standard Error 

Variance

95% Variance Reliability Interval
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