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Abstract 

It has been observed over time that due to lack of appropriate technology and innovation 

utilization of human and natural resources has suffered a grave set back whereby the 

economy of the Nation have been seen as an object of mockery. And is imperative to note 

that although the nation is richly blessed with human capital,  the potentials of the materials 

has remained untapped due to leadership inequalities where there is no innovative focus, 

this research work tend to studied the causative factors and explain how each factor affects 

innovation and technology and found  solution to unravel this problem. Literature survey 

identified 37 unique variables that are important to application of innovation and technology 

in adding value to production of goods and services in Nigeria. These variables have been 

arranged in descending sequential order of importance with the aid of Kendall’s coefficient 

of concordance as follows. The rank ordering by the 13 judges showed a consistency index 

of 0.756 suggesting that the judges appear to have done the ranking with the same set of 

criteria. The coefficient of concordance obtained was confirmed with chi-square test 

statistics, whose claim discordance rejected at a p – value of 0.05, implying then that the 



DSPG , 02.009/dspgjournal 09/2018 

 

Delta State Polytechnic Ogwashi-uku Journal 
 www.dspgjournal.com  
 

judges were in close agreement in carrying out the ranking. We affirm that based on the 

judge’s wisdom the top five sources of innovation. Overall we affirm that based on the 

judge’s wisdom and knowledge the top five sources of innovation in descending order of 

importance comprises namely: MOT, Serendipity and the rest 32 ordered variable. 

Keywords: Indigenous Technology, Nigerian Engineers, New market, Codified technology 

innovation 

Introduction 

There is a sheer visceral crying need for Nigeria to acquire appropriate technology and adopt 

innovative practices needful for production of goods and services delivery.  

Unfortunately, those in position of authority (the political class) to influence the decision to 

actualize the need, appear to adopt a clinical posture to the problem. The current state of play 

tends to portray Nigeria incongruously as technologically lame elephant or a star that fails 

to ignite (brown dwarf). Is it not blushing that a country that is richly endowed with 

numerous natural and human resource cannot process them albeit with innovations, to add 

value in production and service delivery in the process, create wealth in order to nudge the 

economy towards a decent future. 

However appropriate applications of innovation practices can sway this perception or 

opinions. Incidental Japan, North Korea, China and other emerging economies are constantly 

innovating and applying MOT to their economies. Incidentally too these economies are not 



DSPG , 02.009/dspgjournal 09/2018 

 

Delta State Polytechnic Ogwashi-uku Journal 
 www.dspgjournal.com  
 

endowed with petroleum resources. It is instructive to note that many countries in Africa 

including our beloved country, shares the characteristics of a banana republic which although 

endowed with abundant natural resources lack  the capacity or know – how to process them 

into finished products through value addition. Rather they resort to exporting the raw 

materials to develop economies who would on their own add value to them through know 

how and innovation. And then sell them back to us at exorbitant costs. This is blushing and 

a crying shame.   

Literature survey identified 37 unique variables that are important to application of 

innovation and technology in adding value to production of goods and services in Nigeria. 

These variables have been arranged in descending sequential order of importance with the 

aid of Kendall’s coefficient of concordance as follows. The rank ordering by the 13 judges 

showed a consistency index of 0.756 suggesting that the judges appear to have done the 

ranking with the same set of criteria. The coefficient of concordance obtained was confirmed 

with chi-square test statistics, whose claim discordance rejected at a p – value of 0.05, 

implying then that the judges were in close agreement in carrying out the ranking.  

Overall we affirm that based on the judges wisdom and knowledge the top five sources of 

innovation in descending order of importance comprises  namely: MOT, Serendipity  , and 

the rest 32 ordered variable as contained in table. 
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It has been observed over time that due to lack of appropriate technology and innovative 

utilization of human and natural resources, our nation has suffered grave set back whereby 

our economy is now seen as an object of mockery. Although the nation is richly blessed with 

human capital, the potentials of the materials have remained untapped due to leadership 

inequalities where there is no innovative focus. This research work tend to study the 

causative factors and explain how each factor affects innovation and technology and find a 

solution to unravel this problem. 

The aim of this work is to demonstrate innovation as vehicle for development of indigenous 

technology needful for National transformation.   

Objectives of the Study 

a) To identify the factors that influence innovation and technology development. 

b) Using Kendall’s Coefficient of Concordance to ascertain the ranking order of the 

factors. 

c) To examine these factors collectively to ascertain how they collectively affect 

innovation and development. 

d) Develop a questionnaire using a 5 point Linkert scale to elicit response from 

respondents.| 

e) Administer the questionnaires to stake holders in the academic industry. 

f) Analyze the data obtained from the questionnaire using factor analyses   
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The promotion of innovation, in particular technological innovation, in developing 

countries is becoming a fashionable subject. The growing interest in the subject stems from 

a recognition that it is necessary to go back to basics after experiencing the limits of 

traditional economic policies encapsulated in the “Washington consensus” approach. This 

set of privatization, liberalization, and deregulation policies have clearly demonstrated their 

limits for promoting sustainable growth in the developing world.  

Indigenous Knowledge, Indigenous Technologies, Innovation and Small and Medium-Sized 

Enterprises  

As with several key concepts like science and technology, innovation and entrepreneurship, 

there seems to be no single universal definition of indigenous knowledge (IK) but the 

fundamentals are clear. Contrasting IK with globalized knowledge, Warren and Rajasekaran 

(1991) noted that it is the local knowledge that is unique to a given culture or society. 

Focusing on the sources of IK, it was defined by Reid et al (2002) as the unique, traditional, 

local knowledge existing within and developed around specific conditions of women and 

men indigenous to a particular geographic area. A particular commonality to be noted is that 

IK generally refers to the matured long-standing traditions and practices of certain regional, 

indigenous, or local communities as well as the wisdom, knowledge, and teachings of these 

communities. Thus, whichever way it is defined, four things characterize IK:  

(1) It is centered on local or indigenous peoples and their beliefs or practices; (2) It is 

generally bound by geography in that the knowledge, most often, does not transcend the 

locality where it originates; (3) It is generally tacit in nature, being most times orally passed 
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from person to person, for generations; (4) It is not dated in the sense that the knowledge or 

practices do not necessarily have to be primordial.  

Research Design 

This study is built around survey design. One of the methods adopted to block perceived 

loophole associated with survey design is to select literate and well informed class as 

respondents. 

This class or sample of the population consist of people who have first degree and above and 

who have practiced in institution of higher learning for at least 3years and above. It is the 

belief of the researcher that this group or classes of people are knowledgeable and 

experienced in the factors being sought. Besides, these factors are not easily quantifiable 

except by non-parametric statistics which is directly consistent with the recommendations 

of some previous researchers in this area of study. 

Another way of ensuring the reliability of this approach is to adopt some sophisticated 

approach to the analysis of the data. To this end, we have adopted a non-parametric statistical 

approach such as use of ordinal scale (Likert’s model). The scale items are then put in the 

form data matrix. 

Kendall’s coefficient of concordance is used to rank the scores of the respondents and this 

ranking is tested for statistical significance using the inferential statistics such Chi square 

distribution. Having known the order of the importance of these factors, the most dominant 
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of these factors say the first 10 – 30 are selected and subjected to the StatisXL for factor 

analysis. The communalities and hence factor loadings are obtained.  

 Area of Study   

The geographical location covered by the study include the following areas: Edo, Delta and 

Anambra states of Nigeria. 

Instrument for Data Collection  

Data collection was done through the use of Questionnaires, Literature search and Personal 

interviews 

Validation of Instrument 

The questionnaires were well structured to eliminate ambiguities and vagueness. Besides, 

they were administered to class of people with relevant professional knowledge who 

understood the scale items and responded as expected. Furthermore, out of 15 judges, 13 

returned the questionnaire which is 86% success rate. The ranking of the questionnaire by 

13 judges were tested for statistical significance to ascertain if they were consistent in the 

ranking. This gives some confidence level on the reliability of the ranking done by the 

judges. 
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The eigen values and eigen vector were computed from the correlation matrix and reduced 

matrix. These were tested to ensure that the variance and Contribution of each factor, are all 

meaningful. 

 Reliability of the Instruments 

χ2 –distribution inferential statistics was adopted to check the reliability of the measurements 

done by the judges. Cluster analysis technique was adopted at verifying the togetherness of 

value of the factors investigated. 

Method of Data Analysis 

The data was analyzed using the StatistiXL software which is a statistical tool that is an Add-

in tool in spread sheet software. This software was used to obtain the factor loading, Mean 

and Discriminative power.  

Results  

 Factors analysis approach is adopted (which would be explained later). The data matrix was 

used to generate the correlation matrix. A new set of variables were subsequently constructed 

on the basis of the formulated relationships found in the correlation matrix. 

 The Kendall Coefficient of Concordance 

The analysis of the respondents was done using the Kendall’s Coefficient of Concordance 

as follows: 
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a. Let N = the number of scale items ranked  

b. k = the number of judges 

c. Rj = sum of ranks given to each factor by the various judges 

d. S = Variance 

Kendall’s Coefficient of Concordance is given as: 

𝑊 =
𝑆

1

2
𝑘2(𝑁3−𝑁)

  

𝑆 = ∑(𝑅𝑗 −
∑𝑅𝑗

𝑁
)
2

  

Research Strategy  

The research strategy selected is (m,n) = (37,29). The ideal strategy would have been 

(many, many): 100 by all standard is considered many. However because of space 

constraints in obtaining spread sheet for computer output, a research strategy of (37, 29) 

was selected.  

Summary 

In all that followed, we sketched the plan of the research study and explained the models 

to be employed. The next chapter would be devoted to the presentation of results as well 

as the analysis 

Data Analysis and Presentation of Results 
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This section presents an analysis of the various responses from the administered 

questionnaire on factors constraining the development of technology and innovation in 

Nigeria. 

Var. 
No. Variable Description 

Factor 
loading D.P 

Mean 
Score 

1 Serendipity 0.630 1.71 4.137 

2 Unexpected failure 0.921 1.29 4.379 

3 Incongruity 0.765 1.71 4.31 

4 Unexpected outside event 0.759 2 3.793 

5 Process needs 0.518 1.43 4.207 

6 Industry structural change 0.596 1.14 4.241 

7 Change in market 0.798 1.71 4.207 

8 Demographics 0.802 2 3.966 

9 Change in perception 0.596 2.29 3.931 

10 New knowledge 0.829 1 4.689 

11 Bright idea 0.541 0.71 4.31 

12 Missing Link Supply 0.424 1.86 4.069 

13 Analysis of opportunities 0.529 1.57 4.138 

14 Creating new uses -0.626 1.14 4.448 

15 Creating new market 0.743 1 4.586 

16 
Gradual innovation 
Introduction 0.628 1.29 4.483 

17 
Leadership targeted 
innovation 0.793 3 3.483 

18 Simplicity Centered innovation -0.728 1.57 4.31 

19 
Concentrated effort 
innovation 0.353 2.43 3.172 

20 Innovation is work 0.621 1.43 4.31 

21 Core competence 0.774 1 4.621 

22 
Innovation begets 
transformation 0.737 3.29 3.138 

23 New Technology 0.872 1.17 4.207 

24 Emerging technology 0.914 2.86 3.862 

25 High Technology Innovation 0.522 1.17 4.103 
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26 Low technology innovation 0.732 1.86 3.034 

27 
Medium technology 
innovation 0.697 2.28 3.655 

28 Appropriate technology 0.786 2 3.689 

29 
Codified technology 
innovation 0.511 2.28 3.552 

30 Tacit technology innovation 0.771 1.43 4.034 

31 Management of technology 0.800 2.29 3.759 

32 Excogitation 0.868 1 4.586 

33 Radical innovation 0.812 2.29 3.966 

34 Incremental Innovation 0.852 1.85 3.828 

35 Routine innovation 0.409 1.43 3.689 

36 Creativity as innovation 0.633 2.43 3.276 

37 Invention 0.513 2.57 3.483 
 

 Factor Interpretation  

The StatistiXL software employed has enabled the extraction of thirteen (13) factors after 

21 iterations of the Varimax rotation. Previous to this step, the Opinion Discrimination 

Analysis (ODA) applied led to the development of Discriminative Power (DP) Index. 

Further, mean scores were obtained from the data matrix. These three parameters as decision 

support system are displayed side by side as depicted in the tables of factors that have been 

creatively labeled. 

Factor 1: Flagship of Innovation 

 

 

 

 

Var. 

No 
Variable 

Description 
Factor 

loading 
DP –value Mean sore 

2 Unexpected 

failure 
0.924 1.29 4.379 

25 High Technology 

innovation 
0.522 1.71 4.103 

32 Value Addition 0.868 1.0 -1586 
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The pith of innovation, as revealed by the PCA model employed, is creatively labeled the 

flag ship of innovation. It comprises the following unexpected failure, high technology 

innovation and value addition 

PCA presents it as the leading source of innovation being that it wields the highest factor 

loading of 0.924, indicating its importance as a source of innovation. Further, the DP – value 

is low suggesting the variable is a consensual assertion. This follows from the lemma that 

the DP, the more consensual is the variable. Conversely the higher the DP, the more 

controversial is the issue raised. Moreover the mean score (MS) is quite high (4.379) 

suggesting that respondents cannot agree more to the fact that unexpected   failure is a good 

source of innovation. 

Following the same reasoning, Value addition wields substantial factor loading (0.868), 

which corroborates the consensual agreement among respondents to the effect that value 

addition perception is critical variable in market acceptance of products and services 

delivery. It is thus a key variable in wealth creation. 

The associated DP – value is next to the least of all (1.0) while the mean score is 4.585 (~ 

5.0) suggests full agreement amongst respondents about the matter. 

Factor 2: Hub of Innovation  
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The second factor creatively labeled hub of innovation loaded four variables is a foursome 

stocky factor wielding positive loading. Besides Bright Idea which is a middling the rest 

three are substantial factor loading ranging from 0.73 – 0.80. These loadings portray the 

variables concerned as having high impact on innovation practice. While bright idea shows 

moderate impact. The mean scores for the four variable which range from (3.0 – 4.3) 

suggests that the respondents all agree that the four variables are indeed the hub of innovation 

activities. On the basis of DP as decision support, respondents could not agree more that 

bright idea is an important source of innovation. They show high consensus that bright idea 

is indeed the best source of innovation in the sense that  

 

 

 

 

 

 

it has the lowest DP value. On the other hand the DP values for leadership targeted 

innovation, low tech innovation and MOT suggests that respondents showed middle of the 

Var. No  Variable Description  Factors 

loading  

DP-

value  

Mean 

score  

11  Bright Idea  0.541  0.71  4.31  

17  Leadership targeted 

innovation  

0.793  3.0  3.48  

26  Management of Technology  0.723  1.86  3.03  

31  Low Technology  0.830  2.29  3.75  
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road for the two (MOT and low tech innovation) while their perception of leadership targeted 

innovation amounts to controversiality. 

            Factor 3: Rarity of Innovation 

Var. no  Variable description  Factor 
loading  

DP – Value  Mean 
score  

4  Unexpected outside 
event  

0.759  2.0  3.793  

13  Analyses of opportunities  0.529  1.57  4.138  

16  Gradual innovation 
introduction  

0.628  1.29  4.483  

33  Radical innovation  0.812  2.29  3.966  

37  invention  0.153  2.57  3.483  

 

Factor three (3) is sturdy because all the variables wield positive factor loadings. It is a 

pentad creatively labeled Rarity of innovation in the pentad, Radical innovation and 

Unexpected outside events rank next to each other in terms of factor loadings. And the bases 

of DP-index both are middle-of-the-road variables because their values are 2.29 and 2.0 

respectively.  

The respondents are undecided if actually Radical innovation and Unexpected outside events 

are commonly practiced in Nigeria. Corroboratively, the mean score parameters suggests 

that the respondents are between the verge of undecidedness and at the threshold of agreeing. 

However the balance three variables namely Analysis of opportunity, Gradual innovation 
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and invention have moderate factor loadings. On the basis of DP, the use of invention in 

Nigeria context appears to be controversial because it has a DP of 2.57. In the case of 

Analysis of opportunities the respondents are neither here nor there on the matter. On the 

other hand, Gradual innovation introduction is a consensual issue among the respondents. 

Again respondents agree that Analysis of opportunities and Gradual innovation introduction 

are important to innovation in production of goods and services. But they are almost 

undecided on use of invention as innovation, implying that it is not common. 

Factor 4: Applied Innovation 

Var. No.  Variable 
Description  

Factor 
Loading  

DP-
Value  

Mean 
\Score  

12  Missing Link  0.424  1.86  4.069  

18  Simplicity 
centered 
innovation  

-0.728  1.157  4.31  

22  Innovation 
Begets 
Transformation  

0.737  3.29  3.138  

28  Appropriate 
Technology  

0.786  2.0  3.689  

 

Applied innovation is the creative label given to a lanky four-fold factor. It is evident that 

scale item 18, namely simplicity centered innovation wield a negative factor loading of -

0.728. 
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Although innovation has to be simple in order that users can find it friendly, when undue 

emphasis is laid on simplicity it might become counterproductive & make the innovation 

ineffective and make the innovation ineffective and watered down. That is why this factor is 

indirectly related to effective innovation. Hence the negative factor loading. 

Missing link shows a mediocre factor loading of 0.424 while the rest variables, homely 

innovation begets transformation and appropriate Technology would substantial factor 

loading of 0.737 and 0.786 respectively signifying their relative important in the group. 

On the bases of Discriminative power (DP) all the variable fall within the middle of the road 

bandwidth except for innovation Begets transformation with DP of 3.29 making it 

controversial. The mean score index like the DP corroborates the facts that innovation Begets 

transformation is undecided. While (MSI) for the rest of the variables show agreement that 

they contribute toward innovative idea. 

 Factor 5: Situational Innovation 

Var no  Variable description  Factor 
loading  

DP -value  Mean score  

5  Process needs  0.518  1.43  4.207  

7  Change in market  0.798  1.17  4.207  

8  Demographics  0.802  2.0  3.966  

9  Change in perception  0.596  2.29  3.931  

Mathematical Physics Analysis 
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This is another stocky four – some factor wielding all-positive substantial factor loadings 

representing their relative importance to the practice of innovation in Nigeria  

The DP for the four variables fall within middle of the road bandwidth suggesting that the 

respondent appear to partly agree that the roles of these variable on innovation practice in 

Nigeria. The (MSI) values of these factor fall within agreement bracket that the variable in 

question somehow contribute to the practice of innovative practice in Nigeria. 

FACTOR 6: Unfledged Idea Harmonization  

Var. no  Variable 

description  

Factor 

loading  

DP – 

value  

Mean score  

19  Concentrated 

effort 

innovation  

0.353  2.483  3.17  

24  Emerging 

technology  

0.914  2.86  3.86  

 

 

(i) Mathematical Physics interpretation.  

The bivariate sturdy has mediocre and meritorious factor loading respectively. Or 0.353 and 

0.914 DP-values reflecting the fact that both are controversial. In this context, the 

respondents are doubtful if Nigeria can really support such a monumental effort as emerging 

technology and concentrated effort innovating. However, using the criterion of mean score 

index, the respondents agree that Nigeria has the know-how to undertake innovations on 
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emerging technology bat are undecided if Nigeria can show focused attention to live the 

dream 

FACTOR 7: Inspiration  

(i) Mathematical Physic Analysis  

Alone factor called inspiration comprises new knowledge wielding factor loading of 

0.829 signifying its importance in innovation A typical example is the development of 

multi crop processor by Suleman Bolarinde in 2014 (Agricultural Science –Wednesday 

June 2014. – Business Day news) 

FACTOR 8: Progression in Innovation 

Var.No  Variable  
Description  

Factor 
loading  

DP-value  Mean Score  

34  Incremental 
innovation  

0.856  1.85  3.828  

35  Routine 
innovation  

0.409  1.43  3.689  

 Mathematical Physics Analysis  

Another bivariate variable creatively labeled progression in innovation has creatively 

labeled progression in innovation has incremental innovational and routine innovation with 

0.852 and 0.409 as their respective factor loadings. 
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The former has high factor loading indicating its importance in innovation while the later 

shows its moderate importance in the application of innovation. With the DP of 1.85 and 

1.43 respectively, both of them fall within the bandwidth of middle- of the road. This means 

that the respondents find the concept acceptable. The mean score indices of 3.828 and 3.689 

suggest that the respondents agree on the importance of the variables in innovative practices. 

FACTOR 9: Novelty Drive 

Var. No  Variable  
Description  

Factor 
loading  

DP value  Means 
Score  

15  Creating new 
markets  

0.743  1.0  4.586  

20  Innovation  is 
work  

0.61  1.43  4.31  

36  Creativity as 
innovation  

0.633  2.43  3.483  

 

A threesome study factor creatively labeled Novelty Drive wields substantial factor loadings 

of 0.743, 0.621 and 0.633 respectively representing their significance in innovation in 

indigenous technology. The DP values of 1.0 and 1.43 for creating New market and 

innovation is work fall within the consensual bandwidth signifying the fact that respondents 

completely agree that they are very relevant in innovative practices for indigenous 

technology. The third variable with a DP value of 2.43 is controversial. However, on the 
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basis of mean score index, the respondents cannot agree more that they are very significant 

innovation variables for indigenous technology.. 

 

 

 

FACTOR 10: Ability and Focus 

Var.No  Variable 
Description  

Factor 
Loading  

DP-Value  Mean 
Score  

6  Industry 
Structural 
change  

0.596  1.41  4.241  

14  Creating new 
uses  

-0.626  1.41  4.448  

21  Core 
Competence  

0.774  1.0  4.621  

 

This factor is also a threesome. Consisting of industry structural change, creating new uses 

and core competence. The factor loadings are 0.596, - 0.626 and 0.774 respectively. The 

minus sign in creating new uses signify that although the innovator may succeed in creating 

new uses for the product or service, its eventual acceptance depends on the users’ 

preferences: On the other hand, the other two variables wield moderate and substantial factor 
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loadings respectively reflecting their relevance in the development of innovation technology. 

On the basis of DP values all fall within concensual values. And by MSI, the respondents 

agree that threesome factor is important for innovation and indigenous technology. 

FACTOR 11: Content-variance Orientation 

Var.No  Variable 
description  

Factor loading  DP-value  Mean score  

3  Incongruity  0.765  1.71  4.31  

27  Medium 
technology 
innovation  

0.697  2.28  3.655  

29  Codified 
technology 
innovation  

0.511  2.28  3.552  

 

Mathematical Physics Interpretation 

This factor has incongruity, medium technology innovation and codified technology 

innovation as the variables with factor loadings of 0.765, 0.697 and 0.511 respectively. The 

first two factors wield substantial factor loadings signifying their importance in innovation 

and indigenous technology. While the third factor is a middling. Their DP values of 1.71, 

2.28 and 2.28 respectively fall within middle of the road bandwidth. The mean score index 

of 4.31, 3.655 and 3.552 show that the respondents agree that they are important to 

innovation and indigenous technology. 

FACTOR 12: Kimono Syndrome 
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Var. No.  Variable 
description  

Factor loading  DD-value  Mean Score  

1  Serendipity  0.630  1.771  4.137  

30  Tacit 
Technology 
innovation  

0.771  1.43  4.034  

 

Mathematical Physics Analysis 

Serendipity is loaded 0.630 suggesting it is a middling. The other factor tacit technology 

shows a substantial factor loading of 0.771 which means that its role in indigenous 

technology innovation is considerable. By DP assessment the two variable are within the 

middle of the road bandwidth. However, on the basis of mean score index, the respondents 

are in agreement that the two factors contribute significantly in innovation and indigenous 

technology 

 

 

FACTOR 13: NOVELTY 

 Mathematical Physics Analysis 

Finally, a lone factor creatively labeled Novelty loads New technology as 0.872 which 

reflects a very substantial factor loading. The DP value of 1.71 suggests that respondents are 
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doubtful if Nigerians have been using it to good effect. The mean score index for the variable 

shows that even though it is not currently used, its potential for innovation in indigenous 

technology is significant. 

 

 

CONCLUSION  

Arising from the foregoing analysis and discussion, it is evident that applications of 

innovations to the development of indigenous technology are few reflecting the fact that we 

are like stars that fail to ignite. There are several reasons for this incongruity. 

i. Most researchers in Polytechnics and Universities are motivated merely by the 

need for promotion. Little effort is directed towards research and development 

and innovation. 

ii. Innovation demands chunking, i.e. focused attention and will rarely concentrate 

on R and D will create value, and gain market acceptance. 

iii. Lack of funds for conducting research has been a gag in the conduit of research 

and development efforts. 

iv. It would appear that the Nigeria nation is yet to show deep interest in the 

acquisition of indigenous technology for national development. In the meantime, 

we are complacent with importation. 
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 RECOMMENDATION 

Based on the insights provided by our conclusion, it is recommended that Nigeria should set 

up and run a technology village where as many as Nigerian scientists and Engineers can be 

employed and charged with specific responsibilities and targets to produce different goods 

and services by using indigenous technology. 
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