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Abstract

The application of new technology as a result of research and development carried out by the Research and Development Agency of the
Ministry of Public Works and Public Housing is one of the efforts for technological needs in infrastructure development. The implemen-
tation of technology implementation activities still faces many obstacles, one of which is the tender process. Project Characteristics Factors,
Capability of Contractors and Application of New Technology can influence whether the contractor will continue or stop the tender process.
This research is based on a sample of respondents from related parties including goods / service providers (contractors), work owners and
groups of goods / services procurement units. The results of the data obtained were analyzed with the partial least-squares structural equa-
tion model (PLS-SEM). The analysis shows that the ability of the Contractor has the greatest influence on the Tender Process. This means
that the contractor's resources are the main force to carry out the project so that it is not too dependent on other parties. Thus, it can be
concluded that the consideration of ownership of the contractor's resources becomes a factor for the contractor to continue the tender
process that he follows by making an offer. Because with its capital and equipment, the contractor will be able to offer more efficiently.

Keywords: Participate in the Tender Process; Ability of Contractor; Project Characteristic; and Implementation of New Technology.

1. Introduction

The Ministry of Public Works and Public Housing, since 2017 through the technical implementation unit under the Research and Devel-
opment Center for Policy and Technology Application, has been implementing technology from result of research and development activ-
ities. And it is included in the scope of project construction that is need large enough resources and continuous over a relatively limited
period of time. Projects are considered successful if they meet quality targets, costs and time (Susetyo and Utami, 2017).

The technology implementation activities are carried out through e procurement in accordance with Presidential Regulation of the Republic
of Indonesia Number 16 of 2008 concerning Government Goods / Services Procurement.

To carry out technology implementation activities, the initial focus was on the National Tourism Strategic Areas such as Lake Toba Tour-
ism Area, Labuan Bajo, Borobudur, Bromo and Morotai.

Based on data obtained from implementing work units from 2017 - 2019, it turns out that the contractors participating in the tender are
lacking. They were initially interested in the technology implementation project being auctioned, but after registering, they did not continue
the auction process by bidding. (Results of data processing from implementing units under the Center for Policy Research and Development
and Application of Technology during 2017-2019).

In fact, with more and more contactors bidding, it provides an alternative for the auction committee to provide an assessment and choose
the best contractor to carry out the offered project.

Based on these data, the researcher wants to examine what factors cause the contractor to only register for auctions but not proceed to
bidding, especially the application of research and development technology in the Ministry of Public Works and Public Housing which is
carried out by work units under the Center Policy Research and Development and Application of Technology.
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2. Literature study

2.1. E-procurement

e-procurement can be interpreted as an application for the implementation of procurement of goods/services electronically by utilizing
internet-based information technology. Procurement of goods/services electronically is done by e-tendering or e-purchasing. The definition
of e-procurement from various literatures has the same meaning, namely procurement of goods/services using information and electronic
technology (Sutedi 2012; Andrianto 2007; Abidin 2012; Kalakota et al, 2001 in Egbu et al, 2003).

Procurement based on the use of information technology is an attempt to achieve the main principles in order to lead to perfect competition,
including: there are no restrictions to access information from the Government, increase market transparency.

2.2. The involvement of parties in e-procurement

In accordance with Presidential Regulation of the Republic of Indonesia Number 16 Year 2018 regarding Procurement of Government
Goods and Services, the parties directly involved in the e-procurement process include:
1) Budget Users: officials holding the authority to use the budget of the State Ministry/Institution/Regional Apparatus.
2) Budget User Authority: an official who obtains power from the Budget User to exercise part of the authority and responsibility for
the use of the budget at the State Ministry/Institution concerned.
3) Commitment Officials: officials authorized by the Budget User/Budget User Authority to make decisions and/or take actions that
can result in the expenditure of the state budget/regional expenditure budget
4) Election Working Group: human resources determined by the head of the Procurement Working Unit to manage the selection of
Providers
5) Government Goods/Services Providers, hereinafter referred to as Providers, are Business Actors who provide goods/services based
on contracts

2.3. Application of new technology

Housing is carried out by the Research and Development Agency through the Research and Development Center for Roads and Bridges,
the Research and Development Center for Water Resources and the Research and Development Center for Settlements.

The scope of research and development as stipulated in the Minister of Public Works Regulation number 07/PRT/M/2012 concerning the
Implementation of Research and Development covers aspects of general and technical planning, programming, construction, operation and
maintenance, materials and equipment technology, and governance, supervision, and control with output in the form of applied science,
applicable technology, and intellectual property.

The results or outcomes of the research and development activities are then carried out through technology transfer activities by the research
and development implementation team to the stakeholders. The process of technology transfer can take the form of publication, socializa-
tion, dissemination, training and education, and the use of licenses with or without cooperation (Hendrawan, 2012).

After the technology transfer activity, the activity carried out is the application of new technology which is expected to be the final pilot
so that it can be continued by other technical implementing units in mass.

2.4. Characteristic of construction project

In general, project characteristics greatly affect the surrounding environment. Factors that can affect project characteristics, among others:
1) Limited location and land.
2) Political risk.
3) Economic risks.
4) Impact on the public.
5) Technical approval by the authorities.
6) Sufficient funds are available.
According to Ahuja (1983), the most important characteristics of a project are: objectives, schedule, complexity, size and assignment of
tasks, available resources and control and information systems.

2.5. Hypothesis of research

Based on the results of previous studies, it can be understood that there is a correlation between the factors of several variables on the
overall tender process. The influencing factors can vary according to the context and relevance of each research.

Considering the results of the previous research and paying attention to the theories which form the basis of this research thinking, the
formulation of the research hypothesis is as follows:

H1: There is a significant influence between the contractor's ability to the contractor not to proceed with the tender process.

HO: There is no significant effect between the ability of the contractor to the contractor not continuing the tender process.

H2: There is a significant influence between the characteristics of the project on the contractor not continuing the tender process.

HO: There is no significant effect between the characteristics of the project on the contractor not continuing the tender process.

H3: There is a significant influence between the application of new technology to the contractor not continuing the tender process.

HO: There is no significant effect between the application of new technology to the contractor not continuing the tender process.

H4: There is a significant influence between the ability of the contractor, the characteristics of the project and the application of new
technology to the contractor not continuing the tender process.

HO: There is no significant effect between the ability of the contractor, the characteristics of the project and the application of new tech-
nology to the contractor not continuing the tender process.
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3. Research methodology

Research on the analysis of factors that prevented the contractor from continuing the tender process when viewed based on the manner and
measurement and analysis of the data, this study was classified as a survey research, because it used questionnaires as its main source, and
also as quantitative research.

3.1. Research type

In this study, the analysis was conducted by describing the results of the analysis of the description of the respondents according to what
was filled in the questionnaire, which can be categorized statistically based on the background of the respondent, such as: age of respondent,
gender, work experience and years of service and last education.

3.2. Research variable

The independent variables in this study are the ability of the contractor, the characteristics of the project, and that can make the stakeholders
decide not to proceed with the tender process.
Independent variables (X) in this study are as follows:

1) Ability of the contractor (X1).

2) The application of new technology (X2).

3) The characteristics of the project (X3).
The dependent variable determined in this study is the tender process, which consists of the following parameters:

1) Announcement Stage (Y1).

2) Bidding Stage (Y2).

3) Evaluation Stage (Y3).
From all the variables defined in this study, then the pattern of relationships between independent variables and the dependent variable is
arranged in accordance with the rules based on the theory and previous studies in the form of Structural Equation Modeling (SEM).
Before carrying out data collection through questionnaires, this study tested the research instruments to convince researchers that the
instruments used in this study were scientifically and academically used and accountable. The testing of the instrument is as follows:

1) Validity test: used to test whether the questionnaire prepared and will be used in this study is statistically acceptable or valid.

2) Reliability tests: indices that show the extent to which the gauges can be trusted or relied upon.

3.3. Research population and sample

The population determined as subjects in this study includes the stakeholders in the contractor who have registered in a new technology
implementation project implemented by the Center for Policy Research and Development and Application Technology and is expected to
have a direct impact on decision making in the tender process, which is focused on the contractor main who have already registered on the
project.

To determine the population of this study, the authors use data from parties involved in technology implementation projects, namely the
Service Provider and the owner handling the procurement activities. The data obtained by the author as many as 100 service providers and
28 owners who handle procurement activities.

Sampling was carried out proportional stratified techniques in accordance with the distribution of the population of each stakeholder that
was recorded using the Slovin formula to determine the number of research samples needed, with a confidence level of 95% or a margin
of error of 5%.

3.4. Data analysis technique

This research uses Structural Equation Modeling - Partial Least Square (PLS-SEM) as an analysis aid. The software applied in this study
uses SmartPLS 3.0.

Project characteristics, the ability of contractors, the application of new technologies and the tender process, are treated as latent variables
with each indicator.

In this study structural modeling with a reflective construct is used, so that it takes 3 ways of measurement are Convergent Validity,
Discriminant Validity and Composite Reliability. This step is an Evaluation of the Measurement Model (Outer Model).

The next step is to evaluate the structural model (Inner Model). The structural model is evaluated using R-square for the dependent construct,
Stone-Geisser Q-Square test for predictive relevance and t test as well as the significance of the coefficient of structural path parameters.
Inner models (inner relations, structural models, or substantive theory) describe the relationship between latent variables based on substan-
tive theory. Changes in the value of R-Square can be used to assess the substantive influence of certain independent latent variables on the
dependent latent variable.

The final step is to test the hypothesis. Hypothesis testing is used to see the direction of the relationship between the independent variable
and the dependent variable. Testing in this study was conducted by path analysis of the planned model.

Hypothesis testing in this study is assisted with SmartPLS 3.0 software which simultaneously tests complex structural models, so that the
path analysis results are obtained in one regression analysis. The correlation results between constructs are measured by looking at the path
coefficient and the level of significance.

3.5. Research framework
In this study, the author analyze the variable capabilities of the contractor, the characteristics of the project and the application of new

technologies that cause the contractor to not continue the bidding process on the application of new technology resulting from research and
development using quantitative research and in non-experimental types arranged as in design research and thinking framework below:
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Fig. 1: Design Research and Thinking Framework.
4. Finding and discussion

4.1. Description of research object

The number of respondents who answered the questionnaire was 102 respondents out of 128 questionnaires distributed. From all respond-
ents in this research, the respondents of 31- 40 years old are 43 or 42% and the respondents of 41 - 50 years old are 34 or 33% and the rest
respondents are >50 years old and 21 - 30 years old. Those having working experience of 10 - 15 years are 35 respondents or 34% and 15
- 20 years are 25 respondents or 24% and the rest respondents are having working experience of 5 — 10 years, >20 years and <5 years.
Respondents’ education level is dominated by graduation from post graduate of 64 respondents or 63% and bachelor degree of 38 respond-
ents or 37%.

4.2. Validity test

Validity test is used to assess the extent of the accuracy and accuracy of a measuring instrument in carrying out its size function. In this
validity test, data r tables are needed as parameters of the adequacy of the values and validity requirements. With a significance level of
5%, the r table value of 0.1946 was obtained.

Questionnaire of this research uses Likert scale with 5 assessment levels with score 5 for very good/absolutely agree and score 1 for very
bad/absolutely disagree. By using Microsoft Excel software, preliminary testing of the questionnaire data for the number of research sam-
ples was 102 respondents, the smallest r-count value was 0.6442 and the highest was 0.7886. With an r-table value of 0.1946, the validity
test results using Microsoft Excel software on each question have r-count values greater than r-tables, so it is concluded that all questions
in the questionnaire answered by the respondents were Valid. The questions with the lowest r-count value are for the Stages of Evaluation
variable questions and the highest r-count is for the Material variable questions.

4.3. Reliability test

Reliability testing with SmartPLS is done by comparing the Cronbach's alpha value and the Composite Reliability value of each variable
with a critical point value greater than 0.7.

Cronbach’s Alpha and Composite Reliability results are displayed in a table according to SmartPLS 3.0 output as follows:

Table 1: Cronbach’s Alpha and Reliability Test Results with Smartpls

Variabel Cronbach’s Alpha Composite Reliability Result

Project Characteristic 0.837 0.885 Reliable
Ability of Contractor 0.843 0.882 Reliable
Application of New Technology 0.852 0.910 Reliable
Tender Process 0.860 0.914 Reliable

Based on the table above shows that the value of Cronbach's Alpha and Composite Reliability for all variables is greater than 0.7, so it can
be said that all latent variables are reliable.

4.4. Outer model evaluation

Evaluation of the measurement model is used to measure the loading factor, validity and reliability and Cronbach’s alpha. This measure-
ment model evaluation uses SmartPLS 3.0 software. The loading factor is the value used to test the validity of research indicators based on
the result of questionnaires.

To see how much the contribution of indicators in explaining the construct variables can be seen by calculating the loading factor. The
loading factor value required is a minimum of 0.7, so if in the loading factor calculation the resulting value is less than the loading factor
value 0.7, then it must be removed from the test model and then an estimate is made to re-estimate the model.

From the estimation of this model, there is one indicator that has a loading factor value of less than 0.7 which must be removed from the
test model and then re-estimated on the model, namely the Environmental Safety Project.
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After re-estimation, then checking the value of cross loading, the cross loading value must be greater than the correlation value. Indicators
which not meet to the requirement above, must deleted from model and shall be re-estimate.

From the estimation of this model, there are two indicators that have a smaller value than the correlation, then the indicator must be removed
from the test model and then re-estimated on the model, Quota Package and Capital.

The next check is convergent validity by looking at the results of the convergent validity values by using the AVE value. The recommended
minimum AVE value is 0.5. The reliability test results show that all constructs in the model have good reliability values. This can be seen
from the AVE value in all constructs that have a value greater than 0.5.

Table 2: Value of Average Variance Extracted (AVE)

Variable AVE
Ability of Contractor 0.707
Project Characteristic 0.662
Application of New Technology 0.771
Tender Process 0.780

Composite reliability and Cronbach's alpha measurement instruments were carried out to conduct construct reliability tests on the model.
From the estimation results of the models that have been done, obtained composite reliability values above 0.7 and Cronbach's alpha above
0.6, so that all constructs in the tested model have good reliability.

4.5. Influence of f2 and g2 predictive relevance

Measure of influence indicated by the value (2), carried out to measure how much influence each variable has at the structural level. If the
value (f2) is equal to 0.02, it has a small effect, equals 0.15, has an intermediate influence and is equal to 0.35, then has a large effect.

Table 3: The Amount of Influence F2

Relation f Square Result
Ability of Contactor> Tender Process 0,001 Small
Project Characteristic > Tender Process 0,298 Medium
Application of New Technology > Tender Process 0,001 Small
Project Characteristic > Ability of Contractor 0,317 Medium
Application of New Technology > Project Characteristic 0,699 Large
Application of New Technology> Ability of Contractor 0,875 Large

Table 4: R2 Dan Q2 Predictive Relevance

Relation R-Square 1 — R-Square Q-Square
Project Characteristic 0,411 0,589

Ability of Contractor 0,760 0,240 0,078
Tender Process 0,450 0,550

The estimation results of the model estimation as shown in the table above, show that the value of Q2 (Q-Square Predictive Relevance)
obtained in all four variables is 0.078, which means the value is greater than 0 (zero), so the measurement model is concluded to have a
predictive relevance value.

4.6. Inner model evaluation
Evaluation of the structural model on PLS-SEM is done by performing the R-Squared (R?) test for the dependent variable and the path

coefficient value for the independent variable which is then assessed for its significance based on the t-statistic value of each path. The
structural model of this research can be seen in the following figure:
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Fig. 2: Standard Measurement Model for Test Samples.

Design Concept 4§}

From figure 2, the equation obtained from the model measurement for all sample data is as follows:
1) R?value of the Tender Process is 0.450, meaning that the Tender Process is related to the Capability of the Contractor, the Charac-
teristics of the Project and the Application of New Technology by 45%, while the rest is determined by other factors that are not
appropriate in this study. 0.06 with positive direction. This proves the relationship in the same direction found. If the Contract
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Capability increases by 1 level, the Tender Process will increase to 0.444 and reverse. Likewise, the Characteristics and New Tech-
nology Application Project which has a path coefficient of 0.605 and 0.035 with a positive Direction, thus proving a relationship in
the same Direction was found. If the Project Characteristics and Application of New Technologies increase by 1 level, the Tender
Process will increase to 0.605 and 0.035 and otherwise.

2) R2 value of Contractor's Ability is 0.760, meaning that the Ability of a Contractor is influenced by Project Characteristics and
Application of New Technology by 76%, while the rest is influenced by other factors not examined in this study. Project Character-
istics and Application of New Technology has a path coefficient of 0.359 and 0.597 with a positive direction. This proves that
relationships in the same direction are found. If the Project Characteristics and Application of New Technology increase by 1 level,
the Contractor's Capability will increase to 0.359 and 0.597 and otherwise.

3) The R2 value of the Project Characteristics is 0.411, meaning that the Project Characteristics are influenced by the Application of
New Technology by 41.1%, while the rest is influenced by other factors not examined in this study and the path coefficient for the
Application of the New Technology by 0.641 with a positive direction proving a relationship in the direction the same one. If the
Application of New Technology increases by 1 level, the Project Characteristics will increase to 0.641 and otherwise.

4.7. Hypothesis testing

1) Partial hypothesis testing
Testing this hypothesis to find out whether the research hypothesis is accepted or rejected. The hypothesis accepts values greater than 0.1
and P values greater than 0.05.
The results of the partial hypothesis test using Sem-PLS, the results obtained that the hypothesis that can be accepted because the signifi-
cance value is hypotheses 1 and 3 that is the influence of the ability of Contractors and the Application of New Technology to the Tender
Process.

Table 5: Path Coefficient, T-Count, Partial Hypothesis

Path Coefficient t-Count Significance Result
Ability of Contractor> Tender Process 0,056 0,321 0,000 H1 accepted
Project Characteristic> Tender Process 0,605 6,132 0,076 H2 rejected
Application of New Technology> Tender Process 0,035 0,217 0,001 H3 accepted

Having obtained the analysis of the three models above, can be analyzed more slowly by measuring the direct relationship of variables
with other variables so that a significant effect is known. This measurement is carried out in order to see how much influence between
these variables, so that stakeholders can get more complete information about the factors that influence the success of the tender process
which is used as a reference in making final conclusions.

Table 6: Path Coefficient, T-Count and Other Variable

Path Coefficient t-Count Significance Result
Characteristic Project> Ability of Contractor 0,359 4,561 0,000 Significance
Application of New Technology> Characteristic Project 0,641 9,814 0,000 Significance
Application of New Technology> Ability of Contractor 0,597 7,685 0,000 Significance

2) Mediation hypothesis testing
Mediation test is one of the other hypothesis tests conducted in order to see the significance of the relationship between variables, namely
the predictor variable on the criterion variable.
The test results show that the estimation of the measurement model is able to prove the significant influence of the Project Characteristics
as a mediating variable between the Application of New Technology and the Capability of the Contractor and the Characteristics of the
Application of the New Technology and the Tender Process.

Table 7: Mediation Variable Measurement Results
Path Coefficient t-Count  Significance  Result
Signif-
icance
Signif-
icance
Not
Project Characteristic> Ability of Contractor > Tender Process 0,015 0,295 0,768 Signif-
icance
Not
Application of New Technology>Characteristic Project>Ability of Contractor>Tender Process 0,011 0,289 0,773 Signif-
icance
Not
Application of New Technology>Ability of Contractor>Tender Process 0,034 0,294 0,769 Signif-
icance

Application of New Technology >Project Characteristic> Ability of Contractor 0,231 4,131 0,000

Application of New Technology>Project Characteristic>Tender Process 0,389 5,219 0,000

3) Simultaneous hypothesis test
This hypothesis is to determine the effect of the independent variables simultaneously on the dependent variable, by comparing the calcu-
lated F value with the F table value, using the following formula:

__ (n-k-)R?

F count = S ——¢- =)
Particulars:

n=total sample

k= total independent variable
R2=r square
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Whereas the F table is obtained from the table using the DF1 and DF2 instruments with the following formulation:
DF1=total dependent variable

DF2=n-k-1
By using the formula above, we obtain F count and F table as follows:

Table 8: Simultaneous Hypothesis Testing Model

F count F table Result
Characteristic Project, Ability of Contractor and Application of New Technology > Tender Process 49 2.70 H accepted

Based on the table above, it can be concluded that the simultaneous hypothesis between variable project characteristics, the ability of
contractors and the application of new technologies has a significant influence on the tender process.

4.8. Discussion and implication of research

Based on the results of testing the hypotheses in the interaction model for all sample data, it can be concluded that in this interaction model,
Project Characteristics have the most significant influence on the Tender Process because it involves the project location, site access and
project implementation time.

Project location is the most influential factor because not all contractors are able to mobilize their resources when project locations depend
on remote and difficult locations, because technology implementation activities are carried out in remote areas. This then directly affects
access to the location and time of project implementation.

The Contractor's Capability is the second variable which also influences the Tender Process which is influenced by sequential factors,
namely: Capital, Equipment, Expert, Material.

The Capital and Equipment Factor is the most influential because it is the most important resource for contractors to participate in tenders.
Capital and equipment become a strength that shows that the contractor can carry out well.

For the Application of New Technology, the influence is ranked third for the contractor to determine whether to continue the Tender
Process or stop. The application of new technology is influenced by factors such as: Basic Knowledge, Design Concepts and Scope of
Work.

Basic knowledge of the technology to be applied becomes very important because having good knowledge of the technology makes it easy
to understand the design concepts of technology which are then elaborated on the scope of work. Mastery of basic knowledge becomes
capital for the contractor to be able to provide feed back by providing input in the form of engineering and development when at the time
of implementation found obstacles in the application of technology.

5. Conclusion and Suggestion

5.1. Conclusion

The results of the analysis and discussion of the data, the authors obtain conclusions that can be drawn from research on the factors that
affect the contractor's participation in the tender process of construction service projects in the Ministry of Public Work and Public Housing
as follows:

1) There is a significant influence between the ability of the Contractor to the contractor not continuing the Tender Process with the
factors that affect it in sequence, namely Equipment, Materials and Experts.

2) There is no significant effect between the Project Characteristics on the contractor not continuing the Tender Process with the factors
that affect it sequentially namely the Project Location, Access Location, Time of Implementation and Project Value.

3) There is a significant influence between the Application of New Technology to the contractor not continuing the Tender Process
with factors that affect it sequentially namely Design Concepts, Scope of Work and Basic Knowledge.

4) Simultaneously, the hypotheses between Project Characteristics, Contractor Capability and the Application of New Technology have
a significant influence on the Tender Process which is marked by the results of F arithmetic and F tables received so that the hypoth-
esis can be proven in the analysis of the model. This shows that although in the hypothetical variable the Project Characteristics is
rejected, the variable still has significance in the decision making by the contractor when deciding whether to continue or stop
participating in the tender process.

5.2. Suggestion

Based on the results of research that has been done, there are several suggestions, namely:

1) Future research is expected to conduct research on all technology implementation projects, not only in the Research and Development
Center for Policy and Application Technology — Research and Development Agency - Ministry of Public Work and Public Housing,
but can be carried out on all technology implementation projects, so that research results are more comprehensive.

2) Future studies are expected to be able to carry out testing with more developed models, so that the results of the study can better give
a better picture
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