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ABSTRACT 

Development of the transportation system is an important part of mining 

companies because of its existence in remote areas demands integrated and 

integrated land and river modes. This study questioned the ability of integrative 

fuzzy AHP approach in developing multi-modal transportation system. 

Previous studies have never integrated the three approaches at once in solving a 

strategic problem. This study integrates the Resource Based View (RBV) 

approach and environmental approach to underpin the design of development 

of the transportation system. Research method relies on an AHP fuzzy 

questionnaire and in-depth interviews with respondents from PT Vale Indonesia 

as the foundation for the drafting of House of Quality (HoQ). It was found that 

the PT Vale mine transportation system rested on a land route from Makassar - 

Sorowako and Balantang - Sorowako, and the river route from Bone Bay to 

Balantang Port. The special mining road lies on the route between Malili - 

Sorowako. Results of the interviews reveal a number of criteria highlighted in 

this system: road lengths, road violence, road damage, adequacy of signs, 

landslide potential, residential extensions, livestock, and trees and utilities on the 

road, depth and width of the river, and river clearance. There are also issues on 

Malili - Sorowako road replacement and replacement of Balantang Port, as well 

as licensing issues. All of these criteria are then selected using the AHP fuzzy 

questionnaire. 

INTRODUCTION 

Development of a large mining company's transportation system requires a 

satisfactory development of transportation system development, given its size 
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comparable to the size of an urban area. This is related to the business licensing 

and sustainability of the mining business. Furthermore, planning is also ongoing 

as the company expands into various regions to get the required mining reserves. 

All activities, from exploration, development, exploitation, and distribution, will 

require means of transportation from various modes, both land, sea and air. This 

is especially important for mining companies that generally operate in remote 

areas where there are large mining resources. Sometimes, companies like this 

even have to schedule the work of their employees to minimize transportation 

costs (Alfares, 2014). 

In line with this, all key stakeholders of the company, ie consumers, employees, 

competitors, suppliers, and government (Verbeke and Tung, 2013) have an 

interest in the company's transportation system. Consumers need transportation 

systems to deliver mine processed products or raw materials to mines, if national 

consumers, delivered on time and in the best condition. Employees require no 

operational disruption in the transport system to work properly. Competitors, 

negatively, require knowledge of the company's transportation system so as to 

take the right competitive strategy. Suppliers also require a company's 

transportation system to be able to channel the company's needs as quickly and 

as well as possible. Finally, the government has an interest in both the political 

will and the government's program in supporting the mining company's 

transportation strategy in order to open wider space for regional development 

and the company's operations can be smoother so as to contribute indirectly to 

local government revenue or taxes, beacon of responsibility and sustainability. 

AHP is a reputable environmental analysis approach in planning activities. AHP 

(Analytical Hierarchy Process) is a decision-making tool that allows the best 

decisions that satisfy all stakeholders can be taken by  comparison between 

alternatives. The JEP is a measurement theory for quantifiable and invisible 

criteria (Korpela et al 2002) as a kinematic modalities of the company is an 

important issue today, related to sustainable development in various fields. 

Sustainable development is concerned with environmental sustainability. 

Meanwhile, activity in the transport system has had a major impact on the 

environment. Road construction and its activities negatively impact biotic 

integrity in terrestrial and aquatic ecosystems, in the form of directly killing, 

changing behavior, changing physical and chemical environments, spreading 

pests, and narrowing the space for wildlife (Trombulak and Frissell 2000). In 

addition, transport networks also play an important role in destructive 

colonization and exploitation (Laurance et al, 2009). 
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STRATEGY CONCEPT 

Term strategy in the business field is a term that refers to a particular action taken 

to inhibit or override the action or potential action of a competitor (Steiss, 2003: 

1). Thompson and Strickland rate strategy as simply a means to achieving goals 

(Steiss, 2003: 2). This goal is long-term, while the activities directed to achieve 

short-term goals are called tactics. This is why long-term goals are often referred 

to as strategic objectives. Financial performance, although considered short-term 

(yearly), but from a strategic perspective is already classified as strategic 

objectives, rather than say the effort to increase sales in one day. In essence, 

strategy is a general pattern of action directed toward the organization in its 

interaction with the surrounding environment. A more comprehensive 

definition is given by Vancil, which is: "A conceptualized, expressed or implied 

by the organization's leader, on (1) long-term goals or organizational 

significance, (2) broad constraints and policies ... which currently limit the scope 

of organizational activity; (3) a set of plans for the achievement of short-term 

goals that have been and will be adopted in expectations contribute to the 

achievement of organizational goals "(Steiss, 2003: 2). 

Observations of Furrer et al (2008) are a fraction of what Hoskisson et al (1999) 

had previously observed in the evolution of strategic management theory and 

research since its inception in the 1960s to the late 1990s. Hoskisson et al (1999) 

declared it a swing of the pendulum, since the early theories focused on internal 

corporate characteristics in the early 1960s, then shifted to industrial structures 

in the late 1970s and early 1980s, then again to focus on the characteristics 

internal company thereafter until at least the 1990s. The Furrer et al (2008) study 

only confirmed that in 2005, this swing still led to internal corporate 

characteristics, as stated by resource-based theories. 

The swing has finally shifted in the opposite direction, as it emphasizes internal 

strategic issues. The culmination of this swing is the re-emergence of Resource 

Based View (RBV). This time, it is extreme to say that the success of corporate 

strategy is no longer dependent on the environment or contingency factors, but 

by internal factors that include resources and capabilities in managing those 

resources. By managing these two things, there will be a competitive advantage 

for the company. RBV then leads to the emergence of concepts such as strategic 

leadership, strategic decisions, and a knowledge-based outlook. Strategic 

leadership is known to have a significant effect on company performance. 
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Truly, in addition to strategic leadership, there are contingency factors that also 

play a role. Consequently, then the concept of managerial discretion, reflecting 

the degree of environmental capability permitting diversity and change, the 

ability of an organization to take actions and empower key executives to 

formulate and execute those actions, and the degree of key executive ability to 

see or create a number of directions of action (Hoskisson et al, 1999: 441). On the 

other hand, there is also strong opposition if the manager's discretion is very 

strong, or in other words, environmental factors are incapable of determining 

company performance. In the end, there was a debate between RBV supporters 

and contingent supporters, this time with the concept of strategic choice against 

the concept of environmental determinism. But this debate is still dominated by 

RBV, especially RBV then developed into KBV (Knowledge Based View). KBV 

considers that knowledge is the source of a company's excellence. Knowledge is 

a special form of resources. Knowledge is superior because of its very flexible 

nature and the fact that it is knowledge that is transforming the world today into 

a developed world with its various technologies. In line with this, also developed 

theories of knowledge and knowledge management to manage the knowledge 

of the company to have strategic meaning. 

Caldas (2010) then argues that it is now time to start shifting back to a more 

neutral direction, located between RBV and contingency theory. This is because 

RBV is seen increasingly showing weaknesses. Learning from earlier that even 

contingency theories have weaknesses, so if shifting back to contingency theory 

means simply removing existing weaknesses and replacing them with new 

weaknesses. The proper step is to synthesize, that is to mingle between RBV and 

contingency theory to produce a more complete strategic management theory, 

an integrative view. The evolution of strategic management theory then takes 

shape as shown on 

Resource Based View (RBV) 
 

RBV theory is the most dominant strategic management theory at the moment 

(Raduan et al, 2009). RBV states that the competitive advantage of a company is 

determined by four characteristics of resources namely value, scarcity, 

imitability, and substitutability (Barney, 1991). The clutter of these resources 

makes this theory known as resource-based views. The resources themselves are 

defined as "the visible and invisible assets that companies use to develop and 

implement their strategies" (Barney and Arikan, 2001: 138). 
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Superior competitive advantage is achieved if a high-value, scarce, inimitable or 

imitable resource (due to dependence on history, causal ambiguity, or social 

complexity), and cannot be substituted with other resources. These four traits are 

in turn derived from two assumptions that (1) the firm can have a combination 

of diverse resources (assuming resource heterogeneity) and (2) the resource 

differences can be long-lasting (assuming resource immobility) (Barney, 1991). 

Formalization of RBV theory by Barney and Arikan (2001) was conducted 

simultaneously with a review of the development of RBV application in the 

academic world for ten years since 1991 (Barney et al 2001). Although it appears 

to show only positive research results, Barney et al (2001) acknowledged a 

number of criticisms of RBV. One of the sharpest is the criticism from Priem and 

Butler (2001) that RBV is tautological, in the sense that it will always produce 

true research results. In response to these criticisms, Barney and Arikan (2001) 

suggest that Priem and Butler (2001) suggest a weakness in the methodological 

problem of how to measure resources in testing RBV theories. Indeed, Barney 

(2001) argues against Priem and Butler's (2001) criticism by pointing out that 

RBV's theory is not tautological by deriving a number of testable and operational 

hypotheses to falsify the RBV theory. 

On the other hand, the more influential criticisms of RBV theory suggest the 

inability of RBV to explain situations where firms are able to have competitive 

advantage in rapidly changing environmental situations. For that reason, RBV's 

theory is expanded by adding the concept of dynamic capabilities, in addition to 

the existing concept of capability. Dynamic capabilities are "capabilities in which 

managers integrate, build, and reconfigure internal and external competencies 

to address rapidly changing environments" (Doh, 2005). With these 

developments, RBV is now the dominant strategic management perspective 

(Ketchen and Giunipero, 2004). 

Competitive Advantages 

Basically, the strategy is geared towards achieving competitive advantage. This 

is reasonable because a strategy brings in a new location and this location can 

not be occupied by the same two organizations at the same time. There will be 

competition with other organizations in various ways and strategic achievement 

will result in competitive advantage, that is putting the company position in the 

desired place, whether the purpose of achieving this competitive advantage is 

realized or not. 
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Porter defines competitive advantage as "a situation where a business entity has 

strategic advantages over its competitors in its industry, which strengthens and 

positions businesses better than any other organization in the business 

environment" (Tapera and Gororo, 2013: 4). This reinforcement alone can be an 

advantage in terms of profitability, sales volume, market advantage, brand 

value, added value, or income (Wood, 2000: 667). 

Because competitive advantage is a strategic end result, it is not surprising that 

the factors that most influence competitive advantage are factors that become 

inputs for the strategy formulation process that is internal factors and external 

factors. The researchers differ on which one strongly influences the success of 

strategy to achieve competitive advantage. Contingent theorists argue that the 

conformity factor of the company with the environment is the source of 

competitive advantage. That is, the organization is not a source of environmental 

change but rather, the environment that gives change to organization. Only a 

suitable organization that is able to experience competitive advantage. There are 

some disadvantages of this opinion. First, empirically we see that many 

organizations present precisely by shaping a new environment by becoming a 

pioneer. That is, the company creates new needs in society and society accept it 

and pay for the company. New findings accepted in society show the active role 

of the organization as an agent that changes the environment, rather than being 

controlled by the environment. It is true that, in a free market situation, the 

government can a special requirement that allows only some firms to go 

forward. But even the government looks at the market conditions, which means 

to the existing companies, albeit cumulatively. 

The second weakness is that theoretically, contingency theory does not lead to 

change and dynamics. Because competitive advantage is unique, in the sense 

that one position can only be occupied by one company, then in a static 

environment, no matter how rival business to be compatible with the 

environment, it will not beat the existing company in its position. He can only 

beat when the environment becomes unsuitable for rivals but suits him, which 

results in rivals being knocked out. 

Environmental factors do play a role, but in a free economic environment, 

internal factors are the most important factors. Resource-based theory says that 

the factors that most influence competitive advantage are internal factors, rather 

than external factors. If we refer back to the input of strategic management 

theory, these internal factors are none other than resources and capabilities. 
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Resource-based theory then outlines the characteristics of what resources affect 

competitiveness. There are two types of competitive advantage: competitive 

advantage and competitive advantage. The competitive advantage is 

momentarily influenced by fewer factors than sustainable competitive 

advantage. An organization can achieve competitive advantage for a moment if 

it has valuable and scarce resources / capabilities. But competitors can imitate or 

substitute these high-value and rare resources so that one day, a company that 

has a competitive advantage can be invincible for a moment. There are, therefore, 

two new factors that ensure that the company cannot be overcome in 

competition, that is, the resources / capabilities that cannot be replicated and 

cannot be replaced. Together with valuable and scarce resources, factors cannot 

be replicated and cannot be replaced into factors that ensure sustainable 

competitive advantage. Competitive advantage in turn leads to performance, 

both for momentary performance and ongoing performance. 

Process of Strategic Planning 

Strategic planning is defined by various experts. Scozzi and Garavelli (2005) state 

that basically, strategic planning can be distinguished from operational planning 

with planning orientation. Strategic planning is focused on corporate strategy 

and policy, while operational planning is directed at the design of how a project 

will be developed. Even so, Phillips and Moutinho (2014) emphasize that 

strategic planning is not merely meaningful planning. Strategic planning is the 

determination and implementation of a strategic initiative, involving the 

determination of goals and objectives, target and metric formulations, and 

resource allocation (Phillips and Moutinho, 2014). 

The strategic planning process is defined as "a set of human, formal and informal 

interactions that occur in the direction to produce a strategic plan" (Dutton and 

Duncan, 1987: 105). If it refers to Phillips and Moutinho (2014), then this process 

will involve at least two stages, namely formulation and implementation. 

However, a third process is required, as feedback for the process, the evaluation 

stage. As a result, there are basically three stages in the strategic planning process 

namely formulation, implementation, and evaluation. Many authors formulate 

strategic planning processes (eg Carlock and Ward, 2001; Mintzberg, 1987; David 

and David, 2015), but basically can be grouped in these three major stages. For 

example, Figure 2.4 below shows the framework of the strategic planning 

process formulated by David and David (2015) 
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The Set of Fading Theory 

The theory of the fading set was first developed by Zadeh (1965) in an attempt 

to deal with obscurity and uncertainty in the precision of decision-making. In 

this uncertain situation, humans generally use qualitative parameters such as 

linguistic labels. Although qualitative in nature, linguistic labels can be 

quantified using a blurred set by building gradual and seamless transitions 

between labels and avoiding discontinuities of label boundaries (Dongale et al, 

2013). Correspondingly, the theory of the vague set is a bridge between human 

understanding and machine processing (Casillas et al., 2003). 

The essence of the thought of the fuzzy set is to present an exact point which has 

some similarities in clusters which overlap through a function, called 

membership function, which has a value (called membership) between zero and 

one, such that the exact point of close membership with one means to have a high 

degree of similarity between the point and the cluster cluster, while membership 

close to zero signifies a high inequality (Bezdek et al. 1984). Accordingly, the blur 

of numbers can be represented by degrees between 0 and 1. A blur number M is 

a triangular number (l, m, u), which presents l as the smallest possible value, m 

the most promising value, and u the greatest value.  

The above equation means an option x will be 0 if it is smaller than the smallest 

or greater value of the largest value. If x lies between l and m, then the 

membership function will be the ratio of the difference of x to l (distance from l 

to x) by the difference m by l (width of distance from l to m). Similarly, if x is 

between m and u, then the membership function will be the ratio between the 

distance from x to u with the width of distance from m to u. With this new 

understanding, the absolute scale for assessing decisions in AHP, ie 1 for equally 

important, 3 medium, 5 strong, 7 very strong, and 9 very strong, can be 

transformed into a blurred set. 

Transportation Mode 

Choice of mode of transport to a location can vary greatly depending on the 

advantages and disadvantages of each mode of transportation. These strengths 

and weaknesses can be a criterion for choosing which modes are most 

appropriate for transportation. The following table shows the advantages and 

disadvantages of each mode of transportation. 
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Table 1. Strengths and Weaknesses of Mode of Transportation 

Mode Power Weaknesses 

Highway Highway Flexibility in 

relation to operational and 

plan changes 

Less silence time and wait 

Relatively low transport times 

for medium and medium 

distances 

Low transport volume 

Traffic congestion 

Legal obstacles 

Weather effects 

Limitations of dangerous goods that 

can be carried 

Ecological impact 

Train High Speed train 

Save for long distance 

Green environment 

No traffic constraints 

No time limit on driving 

Fixed costs are high 

Scheduled and inflexible 

Not worth for short distance 

Not feasible for fluctuating cargo 

Monopolistic operator 

Pipeline Economical 

Secure 

Green environment 

Small pipe network 

Fixed costs are high 

 

River 

transport 

Economical 

Green environment 

Available in a wide variety  

Restricted River Networks 

High cargo handling and moving 

costs 

Depending on the weather (river 

surface) 

Sea 

transport 

Economical 

Green environment 

Transport volume is large 

Free weather constraints 

Capital costs are high 

Slow movement 

Bound to the water network 

Depending on the presence of the 

port 

Air 

Transport 

High frequency 

High speed 

High security 

Low capital bond 

Risk of theft and damage is 

low 

Cost efficiency for spare parts 

High transportation costs 

Need network development 

Silence time 73% total transport time 

Ecological impact 

Integrated Transportation System Model 
 

An integrated transportation system is a system involving the use of more than 

one mode of transportation and interconnected, either sequentially or back and 

forth. According to Taylor and de Weck (2007), basically the integrated 

transportation system model consists of four elements, namely goal, vehicle 
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design, network flow, and operational. These four elements are interconnected 

with each other as shown in Figure below. 

 

Figure 1. Integrated Transportation System Model (Taylor dan Weck, 2007) 

a. System Objectives 

The purpose of the system determines where the development direction of the 

transportation system. The purpose of the system influences both vehicle design 

and network flow. Similarly, the purpose of the system is influenced by vehicle 

design and network flow. 

b. Vehicle Design 

The design of the vehicle includes whatever vehicle is selected and what aspects 

are prioritized from the vehicle. Vehicle design aims to overcome the existing 

physical constraints in the system. The vehicle design affects the purpose of the 

system and also affects the operation of the system. Similarly, system and system 

operational goals affect how the vehicle is designed. 

c. Network Flow 

The network flow is related to the human allocation that controls the vehicle, the 

goods being transported, and the vehicles used in the system. Network flow aims 

to overcome the constraints of feasibility and demand that exist in the system. 

Network flow affects system goals and also affects system operation. Similarly, 

system and system operational goals affect how the network streams. 

d. Operational 

Operations relate to vehicle operations, human resources, and / or goods 

transported for each route within the system. Vehicle operations attempt to meet 

the constraints of capability, while human and / or product operations seek to 

System Objectives 

Vehicle Design Network Flow 

Operational 



Qualitative and Quantitative Research Review, Vol 3, Issue 1, 2018 
ISSN No: 2462-1978  

eISSNNo: 2462-2117 
 

121 
 

meet capacity constraints. Operational aspects affect and are influenced by 

vehicle design and network flow. 

Table 2.  Model House of Quality Researches 
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Population and sampling 

The study population consisted of two groups: the consumer representative 

population and the local government population. Samples for the population of 

consumer representatives were selected from representatives of existing mining 

companies in South Sulawesi. The total number of consumer representatives of 
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the respective mining daris is eight representatives. Government respondents 

were taken from the Transportation Office of East Luwu Regency. 

Data analysis technique 

In order to achieve the research objectives 1-3, the data analysis in this study 

used the blurred AHP method, followed by QFD, and ended with SWOT. 

Meanwhile, to achieve the fourth research objective, which is reconstructing new 

theoretical model related to the development of transportation management 

system, this research uses qualitative analysis approach. 

QFD (Quality Function Deployment) 

QFD is a structured procedure for translating perceptions of consumer needs 

into characteristics and appearance of specific products or services, and then on 

the characteristics of processes and operations (Slack, 2005: 256). The advantage 

of QFD lies in the ability of QFD to provide analytical and explicit input in design 

goals (what) and design solutions (how) and the relationship between the two 

(Slack, 2005: 256). In addition, QFD helps integrate the various functions and 

departments associated with design activities in large organizations. The 

downside of QFD lies in the larger the project, the more complex and the more 

difficult it is to manage the entire process (Slack, 2005: 256). QFD has been 

applied in strategic decision making activities using consumer information, 

designing products / services, improving processes, and forming job 

descriptions / capabilities according to customer needs (George, 2003: 85). Project 

is then executed step by step according to the QFD matrix. The picture shows a 

QFD matrix consisting of six steps. From the picture it can be seen that the first 

step is to assess the VOC (Voice of the Customer), followed by evaluation of 

consumer competitiveness. and co-relationship. Once this step is implemented, 

the process continues to evaluate the strength of the relationship between the 

voice of the consumer and the technical requirements. The last step is the 

assessment of technical competitiveness. 
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Figure: Matrix QFDSource: Zaim dan Sevkli, 2004:31 

AHP (Analytical Hierarchy Process) 

AHP is a weighting measurement tool. In combination with QFD, AHP serves 

as a tool for determining step 1, which is the weighting of the consumer's sound 

value. The ISP uses an interactive hierarchy structure for multi-objective decision 

making (MODM) Multi-Objective Decision-Making. determining priorities and 

options for making decisions based on weight. The three main stages in AHP are 

hierarchical construction, priority analysis, and consistency verification (De 

Felice et al, 2010: 29). 

Qualitative Analysis 

Qualitative analysis was conducted to reconstruct new theoretical models 

related to the development of transportation management system. This analysis 

is conducted on the results of interviews that have been done in depth to the 

research sources. These results will be reinforced by the results of AHP analysis 

that have been done before. The stages of qualitative analysis to be conducted 

include (Silverstein et al, 2002; Cronin, 2015): 
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DATA ANALYSIS 

Case Description 

PT Vale is one of two nickel mining companies in Sulawesi other than PT Aneka 

Tambang Tbk (Antam). PT Vale's mining area in Sulawesi is located in three 

provinces: Sorowako, South Sulawesi (59.9%), Bahodopi, Central Sulawesi 

(19.2%), and Pomalaa, Southeast Sulawesi (20.9%) with total area of 118,439 ha 

(Vale, 2018). 

PT Vale is at a distance of 559 km (a distance of 360 km) from Makassar, the 

capital of South Sulawesi province. The land route is taken from Makassar to 

Maros then Pangkep - Barru - Parepare - Sidrap - Wajo - Palopo - Masamba - 

Malili, along 528 km. There is actually an alternative route Makassar - Maros - 

Pangkep - Barru - Enrekang - Toraja - Palopo - Masamba - Malili. But this route 

passes through the central mountains of the peninsula of South Sulawesi and 

rotates so inefficiently and at high risk. Public roads are halted in Malili and the 

route is continued through a special road dedicated to the community from 

Malili to Soroako for 36 km. Travel time on the public line Makassar - Malili is 

one day and a half. The source said: 

For transportation of materials, we have delivery from Makassar, to Soroako. 

Go to site, to factory. That we took the truck 1 day and a half. Why, because the 

current road position in the cross South Sulawesi, especially in parts of 

Makassar and Barru was damaged. So it takes quite a long time through it. 

The travel time of this large vehicle is relatively very slow compared to the travel 

time of small vehicles and motorcycles which is only about 13 hours. Meanwhile, 

the travel time of Malili - Soroako special path for an hour and a half. This means 

that the Malili - Soroako route is relatively faster with an average speed of 24 km 

/ h, compared to the Malili - Makassar public line which requires an average 

speed of 15 km / h. Malili-Sorowako special road is not only utilized by PT Vale 

and the surrounding population, but also the access of a number of bus fleets to 

and from Sorowako. There are at least five buses, including Bintang Timur, 

Litha, Mega Mas, Bintang Prima, and Liman. Meanwhile, because it is located in 

the hinterland, the population growth of tree vegetation is quite high and can 

dangle to the road. 
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Meanwhile, the sea transportation routes rely on the special port of Balantang. 

This special port is located on the banks of the Malili River. Therefore, this river 

becomes very vital for the sustainability of PT Vale's business. The source said: 

The vale now has a harbor, its name is Balantang harbor. Special port (suspended - 

special terminal) for Vale company. Can not be used for public. Well, good material 

coming from import from outside either from overseas or we buy from local, we have 

hub in Surabaya. Accommodated in Surabaya there will be a charter vessel to Malili 

every two weeks. When arriving in Malili, there is already coordination with in 

Malili to receive the goods. After confirmation can lean, we pass the river Malili. 

The characteristics of this port through the river, so that's what makes us somewhat 

different from other ports. 

The Malili River is a drainage of Lake Masapi located in a lake complex in the 

interior of East Luwu and meets the Larona River connected to Lake Towuti. 

From Balantang Harbor, there is a 3.16 km road leading to the main Makassar-

Malili road that bridges the river route from port to land route through Makassar 

- Malili road. The estuary of the Malili River is not only utilized by PT Vale for 

Balantang harbor, most of the estuary is fishery ponds. The population of 

livestock raising of indigo and tiger shrimp and milkfish and seaweed. Access to 

the pond is only possible through the Malili River, so the river is utilized shared 

by PT Vale as well as by the local community. Even so, PT Vale's ships veered 

east while the fishing vessels continued north toward the people's ports and 

ponds. Meanwhile, PT Vale operates Balantang Port for 24 hours a day. 

Balantang Port is the only access to PT Vale for exports and imports in large 

quantities. The largest export of South Sulawesi comes from Balantang Port, 

whereas this port is much smaller than the port of Makassar. Total exports of 

nickel from Balantang Port reached 61.65% of the total export value of South 

Sulawesi, much larger than the Soekarno Hatta Port of Makassar which is only 

24.68% of the total export value of US $ 1,020.79 million in 2017. In keeping with 

its interests at Balantang Port, PT Vale routinely dredges the Malili River. It is 

communicated with the community through meetings at the local level. In 

addition, this meeting is held to discuss common safety in river use, harbor 

conditions, and environmental issues . The informant stated: 

As motivation we make this port for safety. Since we are operating 24 hours, 

we should be able to explain to our society it already has a 24 hour operation 

we have to do that. So now with the community it's good sir. There are meetings 

with the community, explaining the condition of the harbor, have a repair plan, 
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river dredging. So they feel also in the auxiliary pack. Concerning 

environmental issues, safety for the residents, and also the problem of shared 

river use and dredging. 

Identify Consumer Sound 

To identify consumer votes, interviews were conducted on three resource 

persons working in transportation at PT Vale. 

Increasing the number of vehicles that are not accompanied by the addition of 

road length and width and continuous improvement will result in slowing down 

the average traveling speed from one point to another and lowering the 

efficiency of the transportation system. If it refers to statistical data, the growth 

in the number of vehicles in both South Sulawesi and East Luwu is not 

proportional to the growth of road length. Growth in the number of vehicles in 

South Sulawesi is 20% per year, dominated by motorcycles that grew 28% per 

year. Meanwhile, the growth of road length in South Sulawesi Province is only 

0.01% per year. As a result, the ratio of road length to the number of vehicles 

continues to decline year by year. The ratio of road length to the number of 

vehicles in 2009 in South Sulawesi is 0.018 while in 2012 it stays at 0.011.Vale 

vehicle route is only through 1.47% of roads in South Sulawesi (off road in East 

Luwu), while in East Luwu, Vale vehicles pass 6.05% of roads. As a result, the 

ratio of roads to vehicles passed by Vale vehicles in South Sulawesi (outside 

roads in East Luwu) is 0.010 while for the ratio of roads to vehicles on roads 

passed by Vale vehicles in East Luwu regency 0.030. In other words, Vale 

vehicles must compete with 3,465 vehicles on the East Luwu road (including 

Malili - Sorowako road), while outside East Luwu (Makassar road - the border 

of East Luwu regency), Vale vehicles compete with 43,848 vehicles. As a result, 

the route outside East Luwu is much denser than the stretch in East Luwu. It 

does not take into account the growth of Vale's own vehicle numbers that will 

increase as exports increase. PTVI calculations related to the Balantang-

Sorowako road load in 2002 were 1,500 vehicles per day (PTVI, 2010). When 

compared between the public roads of Makassar - Malili and Malili - Sorowako 

special roads, the Malili - Sorowako highway has better quality than pavement 

aspect. 

Speaker Dudi said: 

Indeed this asphalt vale is more special than not quickly damage to vehicle tires. If the 

public road because wearing hot mix quickly broken, if the Vale not. Indeed, the obstacle 
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in the Vale if the rain hit the road quickly destroyed. That's the ultimate challenge. Only 

he bit more into the tire, not slippery, not slip. Terms of safety grip, but if the rain hole, 

cracked. Finally the edges are safety too. 

Furthermore, there are certain periods in the rainy season that complicate road 

management. Speaker Dudi stated: 

The last few months are why many roads are hollow, because of the strategic 

difficulties of the improvement. Rain, holes again. This means also with a good 

plan so it does not repeat in a year. 

In addition to the roughness problem compromised by the fragility of the road, 

another problem on the road is the public's awareness of traffic signs. Vale has 

installed signs along the Malili - Soroako road to prevent traffic accidents. 

However, road users may not notice signs or heed them, so accidents can occur. 

In addition, visibility may decrease as mountain areas have a large fog intensity. 

In line with this, the speaker Wirawan stressed the importance of the existence 

of roadblocks and cats eye:  

The one thing I need to comment on, the path must have its limitations. Example 

from Malili to Soroako, that if given a restriction, automatically in driving 

conditions, driver rather tired, it can be very helpful. it needs to be equipped with 

eye paint. To see where he leads. For example there is often fog. Cat's eyes are 

very helpful at all. 

The potential of natural disasters identified on land routes is the potential for 

landslide. Potential landslide is the concern of the speakers especially on the 

Malili-Soroako road. The potential for avalanche in the Malili-Soroako road is 

due to the soil nature which is partly the late rite soil. The late rite soil is a soil 

consisting of a layer of iron-rich surface soil consisting of crop and humus 

products with an average thickness of 0-2 meters; the middle layer is a late rite 

layer that becomes an accumulation zone of secondary iron and / or aluminum 

oxide with a thickness of 1-25 meters, and a base layer of silicate material called 

a saprolite layer, with a thickness of 1-100 meters (Glynn, 2006). The nature of 

laterite itself that causes Soroako region is a rich region of nickel. In other words, 

the presence of nickel deposits in the Malili-Soroako region itself increases the 

potential for landslides. Landslides occur generally on the boundary between the 

late rite soil layers due to the presence of a thin layer of soil with high water 

content from heavy rains (Haryanto et al, 2017). The existence of this landslide 

potential is expressed by Irawan: 
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If on the road from Malili to Soroako it is a bit potency there we must be 

able to operate on unsafe conditions. We pass through the area of potential 

landslides, we immediately make contact with CRM (Civil Road 

Maintenance). We say there landslide potential. 

The potential landslide is mainly located at kilometers 38 and 39. Moreover, this 

path has a hilly topography with some point being on the edge of a ravine with 

a depth of 15 meters. There is potential for power pole collapse in some locations. 

A number of alternative road building ideas are sticking to the surface. The 

speakers compared Malili - Sorowako road with a special coal mine owned by 

PT KPC (Kaltim Prima Coal). Wirawan said: 

Yes if the condition now, with the development of population of vehicles in East 

Luwu is very large, we are from the traffic is very concerned about safety pack. 

Because if this is allowed to continue, the potential danger remains. While we have 

a project pack continues to grow. While the amount of material we transport from 

harbor to site is more and more frequency so add pack. For the next five years, a 

new road must be created, especially for Vale, made Vale yes. Vale we have our 

own. So the potential danger can be avoided. I've been to KPC, it's separated 

between the mine road and the community road. And there is no problem with the 

vehicle population. Why? Due to separate the activities of the population with the 

activities of the company. In the future there will be a lot of expansion activities so 

that the import of material from Malili become our port more and more. 

In fact, the Malili-Sorowako road is classified as a special road. Even so, up to 

now, special road regulations still have ambiguities. The Public Works Authority 

No. 11 of 2011 on Guidelines for Special Road Operations defines special roads 

as "roads built by agencies, business entities, or a group of people for their own 

benefit "(article 1 point 3), is distinguished by the general way of" roads destined 

for public traffic "(article 1 point 2). These two definitions are not contradictory, 

although they should be conceptually contradictory (specifically versus general 

). A special road can be at once a public road if built by an organization but is 

destined for public traffic and self-interest. This is what happens on Jalan Malili 

- Sorowako. This road should be a special road because it was built by PT Vale 

for the benefit of the company. in its development, this road is also used by the 

community and PT Vale cannot prevent it, in part because the road is the only 

access to PT Vale and used also by the employees. This means that PT Vale 

actually has no special road anymore and Malili - Sorowako road is a public road. 
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As a result, becomes urgent for PT Vale to build alternative roads in the form of 

company-specific roads.  

Construction of an alternative road to Soroako from Malili has great challenges 

because the left and right paths are mountains and protected forests. The 

northern path is hindered by mountains up to 16 km, while the southern passage 

is practically impassable as the mountains stretch to Southeast Sulawesi. The 

existence of Balantang Port at the edge of the river causes challenges in the form 

of silting the river. River parking cannot be avoided as a result of the 

accumulation of sediment from the activities of ports and other communities that 

use the river, as well as the natural activity of the river. River dredging is 

unavoidable to prevent silting of the Malili River.  

Dredging for dredging requires long licensing. Vale is still constrained by 

licensing issues in dredging. This permit is related to the processing and 

placement of sediment materials raised, the impact on local fisheries , as well as 

the environmental impact of dredging. Self-hearing requires permission from 

the center through the Ministry of Transportation. Vale once bought a digging 

tool but because his permit is still problematic, ultimately the tool is not used for 

excavation. Another challenge faced besides silting and river traffic is the 

geography of ports that are less supportive.  

The port location of Balantang is on the banks of the Malili River, 10 km into the 

estuary. The width of the mouth of the Malili River is 4 km but narrowed to just 

90 meters in front of Balantang harbor. This resulted in the narrowness of the 

entrance to the port of Balantang. The ships were forced to queue and the port 

of Balantang itself was only able to provide two jetti to receive and take off the 

ship. The source said: 

Queue that we can see ya, just have two Jetti. While the ships were waiting in front of 

the pack. We should be able to see our ability to process loading and unloading. We must 

prepare the tools and manpower to dismantle. So all is done serially because nature and 

our equipment, different with big ports that can be parallel. 

This situation can be seen from the Port Balantang port portrait as shown below. 

There are only two jetti and very narrow river width. The river is also circular, 

so the control of the ship must be done carefully and coordinated. 
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Figure:  Aerial photos of Balantang Port 

Alternative solution proposed in addition to deepening the river is the widening 

of the river. This is fair as a consequence of the less supportive port geography. 

At some point, there is a 180 degree bend. 

Dudi says: 

Perhaps it would be nice for the government and the community to allow the 

widening of the river because actually in certain areas bend to 180 degrees 

broken. Very difficult, be careful if people do not know. Broken bend. No two 

boats can come in at once so it should be serialized, cannot be both. 

In line with this, the discourse appears to change the location of the port from 

the banks of the river to the edge of the sea. Replacement of the port location will 

solve the problem of traffic density and silting. Sea ports will also maximize 

cargo capacity. However, the problem is the location of the new port. 

Fuzzy AHP 

Based on paired comparison results, a priority vector calculation is performed 

for consistency testing. This is done first by making the fuzzy number into two 

groups, the middle value group (m) and the range group (g). The range value is 

the geometric mean of lower boundary (l) and upper limit (u). After the value is 

determined, it is normalized by dividing the value by the total number of values. 

Next, the m and g values of each criterion are totaled and then averaged to get 

the priority vector value. Next, the maximum value is sought by multiplying 



Qualitative and Quantitative Research Review, Vol 3, Issue 1, 2018 
ISSN No: 2462-1978  

eISSNNo: 2462-2117 
 

131 
 

each element of the initial matrix with the priority vector column for each m and 

g. This procedure produces a vector value of the number of weights. The values 

are obtained by dividing the vector of the weights by the priority vector. 

Furthermore, the consistency test is done by looking at the maximum value by 

summing all the values which are then averaged, for both m and g. Having 

obtained the maximum n value (λmax), this value is reduced by the number of 

criterion (n). The result of the reduction is divided by the reduction of the 

number of criteria by 1. The value obtained is the consistency index value (CI), 

according to the equation (Alonso and Lamata, 2006). 

Finally, the value of consistency index (CI) divided by random value (RI). For 15 

criteria, the random value used was 1.5838 as recommended by Alonso and 

Lamata (2006). The result for this results in a consistency ratio (CR). A calculation 

is said to be consistent if CR <0.10, as per equation (Alonso and Lamata, 2006). 

Based on the above results, obtained eigen values 17,107 for m and 17,012 for g. 

Each has a consistency index of 0.151 and 0.144. The value of CR obtained is 0.095 

and 0.091.Both values are <0.100 so it can be concluded that the matrix has been 

consistent. The next step is to determine fuzzy synthetic extent. This is done by 

summing each fuzzy number in each row. After the cumulative value is 

obtained, a total fuzzy set value is calculated for each fuzzy boundary (l, m, and 

u). The result of fuzzy synthetic extent calculation is then used to calculate the 

probability level of each criterion relative to other criteria. After this value is 

obtained, we can calculate the weighting. Weighting can be done in traditional 

and fuzzy ways. Weighting in the traditional way follows the usual AHP 

method. This is done by taking the average value of each criteria after going 

through the process. Second method is to proceed to the fuzzy method using a 

probability ratio. Comparison of possible levels is done by comparing Si pairs to 

each other with equations (Jafarnejad and Ajalli, 2014) The above equation 

means that criterion A has 100% more probability than criterion B if the mean 

(m) of A is greater than the value B. A criterion A is 100% unimportant compared 

to criterion B if the lower limit (l) criterion B is greater than the upper limit of (u) 

criterion A. The probable value of criterion A versus criterion B in the range of 0 

- 100% is determined by comparison between the difference between the lower 

boundary of criterion B with the upper limit of criterion A by the difference 

between the distance of the middle value and the value of criterion A and the 

distance of the middle value and the value under criterion B.It can be observed 

that many of the criteria raised have a zero weight value. This is what 

distinguishes between the usual Fuzzy AHP and AHP. Fuzzy AHP allows zero 

weight because fuzzy logic sees that if a criterion is less important than other 
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criteria, then this criterion is not important and the weight is zero. Normal AHP 

methods still provide weight values but with small weights. The zero weight in 

the Fuzzy AHP method makes it easy for decision makers because it does not 

need to focus on those criteria. The decision makers simply focus on the 

weighted criteria (Ozdagoglu and Ozdagoglu, 2007). As a proof, ranking 

interests between traditional AHP methods.The above results indicate a great 

conformity between the rankings given traditional AHP methods with the AHP 

fuzzy method. The only difference lies in the position of C12 which in the 

traditional AHP get ranked 7 while in Fuzzy AHP did not get the rankings at all 

because it weighs zero. This can happen because there is one value of zero in the 

ratio of the probability level C12 so that although other values are high, but 

because the weight is decided by looking at the minimum value, then the zero 

value appears as the minimum value. Furthermore, the AHP fuzzy method is 

superior because it ignores the criteria with zero weight so it no longer needs to 

be included in the next analysis. The meaning of each criterion is shown in table. 

Table: Selected and Unelected Criteria for Further Analysis 

 

Kriteria Bobot Ranking Makna 

C1 0,22 1 Deserted road 

C2 0,17 2 Strong Land Road 

C3 0,07 7 Roads are not easily damaged 

C4 0,06 8 Road with clear signs 

C5 0,11 5 Road with border / cat eyes 

C6 0 0 Road without potential landslides 

C7 0,15 3 Houses, stalls, and trees away from road 

C8 0,10 6 Cable is not at the top of the road 

C9 0 0 No livestock passed by 

C10 0 0 deep river 

C11 0,12 4 deserted river 

C12 0 0 river is wide 

C13 0 0 Replacement seaport 

C14 0 0 Special replacement road 

C15 0 0 Handling quick permit to government 
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QFD Method - Competition Rating 
 

Since the participants in this study had no knowledge of the situation on the 

competing companies and indeed PT Vale relatively had no competitors in the 

nickel business in Indonesia, the competition rating was interpreted as the initial 

situation and the objective situation of a criterion. The respondents were asked 

to rate from a scale of 1-5 about the current situation of the relevant criterion. 

Table shows the current situation and related parameters for selected criteria. 

Table: Rating of Goal Criteria 
 

Criteria 

Value 

weight 

Situation 

Now 

Situatio

n 

objecti

ve 

Improve. 

Ratio 

Important 

Rank 

Deserted road 0,22 2 5  2,50 0,55 

Strong Land Road 0,17 4 5 1,25 0,21 

Roads are not easily 

damaged 0,07 5 5 1,00 0,07 

Road with clear signs 0,06 4 5 1,25 0,08 

Road with border / cat 

eyes 0,11 3 5 1,67 0,18 

Houses, stalls, and trees 

away from the road 0,15 3 5 1,67 0,25 

Cable is not at the top of 

the road 0,10 4 5 1,25 0,13 

The deserted river 0,12 2 5 2,50 0,30 

Sources : data compiled, 2018 

Assessment results show that the landing / lonely road is still included in the 

criteria with the highest rating because the current initial situation in the field is 

still 40% of the ideal. The same situation is faced on the river road so that the 

ranking rises from the low position to the second position. The road is hard 

despite having a high weight at the time of AHP, but the assessment provides a 

low value because the current situation is moderate (60%). 

Technical Requirements 

The next step is to determine the technical requirement. The technical 

requirement is only directed to the criteria that have the weight. Because seven 

of the above 15 criteria have no weight, the technical requirement analysis is only 
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directed to eight criteria. Interestingly, the substitute harbor and replacement 

road criteria has no weight, meaning that these two criteria are not considered 

important by the respondents. Criteria considered important are deserted roads, 

hard roads, roads that are not easily damaged / potholed, roads with clear traffic 

signs, roads with borders and paint eyes, houses, stalls, and trees are far from 

the road, and the river is lonely / quiet. Furthermore, the average weight of the 

alternative landline is 0.126; higher than the average of alternative water weight 

which is represented only one criterion, that is the river that is deserted, equal to 

0,120.Technical requirements were obtained from interviews with six resource 

persons, three from CRM as a part of the land transportation aspect and three 

from SCM as resource persons’ familiar with the water transportation aspect. 

Interview questions focused on what technical steps need to be taken to ensure 

that each of the research criteria can be realized. The analysis was only conducted 

on eight weighted criteria although interviews were conducted on all the criteria. 

The Road is Hard and Not Easily Damaged 

Hard road criteria and non-perishable roads are two opposite criteria because 

maximizing one criterion will degrade the performance of other criteria. Roads 

that are too hard can easily be damaged because they are not adaptive to the 

subsoil. On the other hand, roads that are too durable will be too flexible and 

increase the risk of accidents. Resource persons generally assess the degree of 

difficulty of hardening as well as road maintenance has a value very easy to 

repair. Meanwhile, when viewed from the weight, the harsh road criteria have 

the second most important weight of 17% while the non-perishable road criterion 

is a criterion with very little weight, that is only 7% and is ranked 7 out of eight 

criteria. The current situation of both of these conditions are 80% for road 

violence and even have reached 100% for road resistance. This resulted in a low 

improvement ratio (1.25 and 1.00) and hence, low importance ranking (0.21 and 

0.07). The value of the ranking if ranking to rank for hardening and maintenance 

of the road is ranked 4 and 8. 

Road with Clear Signs 

The effort to provide road signs clearly is an optimization effort. On the one 

hand, too many signs will interfere with road users while too little can be 

harmful. Therefore, the number of signs must be optimal and this is achieved by 

placing signs on the points that do require. In addition to placement issues, other 

technical specifications are the control of work and material signs, including the 
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replacement of signs that have been damaged. Narasumber also mentioned the 

importance of raising public awareness damaging existing signs. This can be 

achieved by collaborating with stakeholders and communities. 

Road with Barrier / Cat Eyes 

Road with border and paint eyes is a criterion with a low weight of 11%. The 

difficulty level of making the road with border and cat eyes quite easy. Current 

condition of Malili - Soroako road related to barrier and cat eyes is 60% with 

improvement ratio 1.67. The importance of this criterion rank is 0.18 with the 

rank of 5th out of 8 criteria. Specifications provided by the resource persons 

include border placement and paint eyes in the correct position, control of work 

and materials, and replacement of damaged / paint eyes. 

Deserted river 

The deserted river is the only aspect of water transport that gains weight of 

interest in the design of the transportation system of this research. This criterion 

is important as it is still a problem today. This does not mean that river depth is 

not important, but when this data is collected, see that the depth of the river has 

been sufficient for Vale ships. If compared to the existing situation, the 

estrangement of the river is still problematic because it is in the position of 40%. 

The importance rating of this criterion is 0.30 and becomes the second most 

important criterion to be improved after the road clearance.The effort to make 

the river deserted is a difficult undertaking because the river is shared with the 

community and there is no reason to deny the community access to the river. 

The sources suggest the maintenance of DLKp (Environmental Area of Interest) 

and DLKr (Work Area) to keep the river quiet. DLKp and DLKr are common 

areas that should exist at each port in order to maintain a smooth port activity. 

This is governed by Government Regulation No. 61 of 2009 on Ports 30 and 31 

and in particular in section 115 for special terminals. In this regulation, DLKr is 

the area of the waters including the boundaries of port waters and the land area 

for terminal purposes which includes all the technical facilities that enable the 

implementation of sea transport and terminal operations. DLKr is used for cross-

sailing activities, intercapal loading, scouting activities, landing sites, harbor 

pools for docking and shipbuilding needs, ship repair venues, and other 

activities as needed.  

Meanwhile, DLKp is the environment around the working environment of the 

port where the use of land and buildings of buildings and other buildings is done 
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after the approval of officials appointed by the minister and hear the minister of 

interior or appointed officials. DLKp works for shipping-to-port, vessel 

placement, shipbuilding activities, long-term port development, emergency 

purposes, sailing experiments, and vessel development and maintenance 

facilities. Port Balantang by itself is DLKr but DLKp still requires approval from 

government, so this is what needs to be taken care of. But in fact according to 

Article 110 of Government Regulation No. 61 of 2009, special terminals for self-

interest must have DLKr and DLKp. 

Correlation Matrix 

Respondents then asked to fill in the correlation table between the technical 

specifications provided. From the 105 relationships examined, the 12 

relationships are known to be positively correlated and 20 are negatively 

correlated.73 the relationship has no correlation. Correlations between technical 

specifications are shown in table. 

Table Korelasi antar Spesifikasi Teknis 

1                 

2 0                

3 P 0               

4 0 0 0              

5 0 0 P 0             

6 0 0 N 0 0            

7 P 0 0 0 0 P           

8 0 0 0 P 0 N P          

9 N 0 N 0 N 0 N 0         

10 0 0 N P 0 0 0 0 0        

11 0 0 N N 0 0 N 0 0 0       

12 N P 0 P N 0 P 0 0 0 0      

13 N 0 0 P 0 N N 0 0 0 0 0     

14 N 0 0 P 0 0 0 0 0 0 N 0 0    
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15 0 0 0 0 N 0 0 0 0 N N 0 0 0   
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Sources: Data compiled, 2018; Note N = Corelation negatif, 0 = not corelated, P 

= positive correlation 

As an example of reading the table above, the widening of paths and bends is 

positively correlated with separation and alignment making because the wide 

paths and bends allow the road to be made apart and more straight. The 

widening of lanes and bends is also positively correlated with border placement 

and paint eyes because with wide lanes and bends, the placement of borders and 

paint eyes becomes easier and even unnecessary. The widening of lanes and 

bends is negatively correlated with four criteria: supervision, community 

cooperation, replacement and logging, and communication with citizens. This is 

because wider paths and bends make supervision difficult, communities become 

more difficult to work with because of wider space, replacement care and tree 

felling are also more difficult, while communication with citizens is more 

difficult because people can feel less benefited because of reduced land. 

Absolute Importance 

The value of absolute importance is obtained by summing the product of the 

value of the important rank with each relationship value. This value is then 

calculated as a percentage by dividing it by the total absolute value of each of the 

technical specifications. The results obtained will show the degree of importance 

of each technical specification, which will in turn determine which technical 

specifications are most important to take. For example, the widening of the lane 

and the bend has only one relationship with the lenggang road criterion. The 

value of this relationship is 9 because it is strongly related. The important rating 

of the landing road is 0.55. Therefore, 9 x 0,55 = 4,95. This value is the absolute 
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value of interest. The total absolute importance of all criteria is 32.47. The relative 

importance value is 4.95 / 32,47 x 100 = 15. The absolute importance value of all 

technical requirements is as follows: 

Table: Value of Absolute and Relative Importance 
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C1 9 3 9 3           1 

C2     1    3 9      

C3     3    9 3      

C4      9   3  1 9 9   

C5      9 3  1    3   

C7      3  3 9  1 1 9   

C8      3  9 3     3  

C11               3 

KM 5 2 5 2 0 3 1 2 4 2 0 1 3 0 1 

KR 15 5 15 5 1 11 2 6 13 7 1 3 11 1 4 
 

Source: Data compiled, 2018; KM = Kepentingan Mutlak; KR = Kepentingan 

Relatif (%) 
 

Above results indicate that widening lanes and bends and separation and 

alignment are the most important technical specifications to meet consumer 

needs. This is because the relative importance value is the highest of the other 

technical specifications,  15% each. This result can be understood because the two 

technical specifications have a very strong relationship value with criterion 1 

which is the most important criteria for consumers. Another important technical 

specification is supervision that has a value of 15%. Supervision is related to six 

consumer criteria. Technical specifications are also important is the optimization 

of placement and amount (11%, four criteria) and replacement and logging (11%, 

three criteria). Fulfillment of these five specifications is sufficient seven of eight 
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consumer criteria. The last consumer criteria relating to the deserted river, 

requires efforts to encourage legal certainty. However, this aspect has a small 

value of only 4%. 

House of Quality 

Overall, the HoQ found that there are eight key criteria consumers need from PT 

Vale's transportation system. Three criteria with the highest weights are the 

lumber roads, the hard roads, and houses, stalls, and trees far off the road. If you 

consider the present situation on these three criteria, the lumbering road is the 

criterion with the highest interest, followed by the empty river road, and the 

houses, stalls, and trees are far from the road. The resource persons propose a 

number of technical criteria covering the widening of lanes and corners, blind 

spot reduction, separation and alignment making, distance departure 

arrangements, legal certainty, cement mixture of chip seal models, surveillance, 

cement stabilizers, optimization of placement and quantity, law enforcement, , 

community cooperation, and replacement and logging. 

 

Figure: Fuzzy AHP in House of Quality (source: data compiled) 
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The final result that has taken into account the interests of consumers and 

technical criteria puts the widening of the lanes and bends and the making of 

paths and alignment is the most important technical specification to meet 

consumer needs. Both are positively correlated so that mutual support for each 

other if one is done first. In line with this, the SWOT analysis is then directed at 

efforts to assess the external and internal situation to formulate the widening 

strategy of the lane and bend and the making of roads and road alignment on 

the Malili road -Sorowako. 

DISCUSSION 

QFD analysis conducted on alternatives between road and river transportation 

places the road as a top priority for quality improvement to satisfy consumer 

specifications. This trend has since been observed from the Fuzzy AHP 

procedure. When the criteria are selected, it is known that ten of the 15 criteria 

lead to the road specification. There are only five criteria that lead to the river 

specification. The weighting places the emphasis on the land transportation 

system up to 88% of all the weight distributed. This includes deserted roads 

(22%), hard roads (17%), roads that are not easily damaged (7%), roads with clear 

signs (6%), roads with eye cat (11%) , roads without avalanche potential (0%), 

houses, stalls, and trees away from the road (15%), cables are not at the top of the 

road (10%), and no livestock pass by (0%), special replacement (0%). Of the five 

criteria that lead to river transportation, there is only one that has a weight, ie 

the river is deserted (12%). 

QFD serves to weigh further the criteria based on the present situation and the 

future goals and technical requirements. The two QFD results appear to have no 

relevance to the decision,  the target value of the technical descriptor and the 

correlation matrix. However, the target value of the technical descriptor actually 

has function in the operational of decisions. Meanwhile, the correlation matrix 

can actually be acted upon.  

 AHP conducted on the Vale case is likely to be different in the case of other 

companies, albeit in the same problem to have ground transportation vs. river 

transport. The resulting criteria can be different and if the same, the weights 

given can be different. For the Vale case, a lonely / loner road becomes a priority, 

along with a hard road. 

In the QFD procedure, the focus of attention will shift from consumer criteria to 

technical specifications to meet consumer needs. This is because the technical 
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specifications are in the control of the company, so that more in-depth 

knowledge can be formulated. However, external factors are again taken into 

account after the QFD procedure is executed by returning external factors on the 

consideration of strengths and weaknesses. Unfortunately, the consumer 

requirements that have been formulated at AHP disappear after QFD is 

complete. External factor considerations actually exist but do not perfectly 

capture consumer requirements other than those correlated with key technical 

requirements.   

In terms of the use of fuzzy logic in the AHP system, there is really no 

fundamental difference with discrete AHP. The fuzzy aspect only appears in the 

consideration of the criteria for weighting, not on the selection criteria by the 

consumer. Consumers will still raise the same criteria with both regular AHP 

and discrete AHP. This is because data collection for AHP criteria is highly 

qualitative. Moreover, fuzzy calculations are in the hands of researchers, not on 

consumer power. 

In fact, the AHP fuzzy system has a small advantage over the discrete AHP. The 

AHP fuzzy system can give zero weight to a criterion, whereas discrete AHP 

always gives results with positive values, however small. The zero criterion 

enables greater strategic focus to be directed toward criteria- meaningful criteria 

and other criteria of zero value can be ignored. However, this system is very 

sensitive to the deviation of respondent's answer. If there is one respondent 

causing calculation deviation so that there is zero comparison between two 

criteria, a criterion can be minimized and weighted zero. This is because the 

procedure used to determine the fuzzy weight is determined by the minimum 

value. If there are many things that are big weights but the minimum value is 

zero, then the resulting weight is zero. This happens for example in the case of 

C12 (wide river). In the conventional AHP, the Width River weighs 6.6% while 

the fuzzy AHP becomes zero. 

The use of qualitative methods entirely from the beginning is possible. In fact, 

this research can also be said as Qual - Quan - Qual research, because the criteria 

for AHP are abstracted from qualitative interviews. In this situation, it is 

necessary to look at the characteristics of the Qual - Quan approach. Qual-Quan's 

approach serves to test the theory that has been pulled from quantitative 

qualitative research. If all is qualitative, then the existing theory will remain 

theoretical and the whole development of strategy is subjective. How, for 

example, determines the weights of the various criteria that emerge without 
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quantitative studies such as AHP? Respondents will still be asked to rank and 

determine which are the most priority of the criteria. This inevitably remains a 

quantitative study, although it is very rough and involves only a sorting 

procedure. How does it draw a number of criteria if the research from the very 

beginning begins with quantitative research? If this is done, then the researcher 

should rely on previous studies which in turn will also base itself on qualitative 

considerations, such as the opinions of experts or practitioners in the field. 

It could also end this research after the QFD procedure is complete. That is, with 

the most technically advanced set of technical criteria, the study concludes that 

all resources are directed to the success of achieving these technical criteria. But 

How will it arise? (How?) .How, for example, road widening and bend are done? 

At first glance, this is a technical problem and can actually be answered directly 

by the technical team. But in reality, it is not just a technical issue. It also contains 

economic, social, political, legal, and so on elements. These elements are not 

available in a road-oriented and curved path model that is purely physical 

oriented. 

Model of Integrated Transportation System Development of Mining 

The development of integrated transportation system can be drawn directly 

from the results of the analysis that has been implemented. In the analysis 

results, it is known that the purpose of analysis is to find the right strategy for 

widening the path and bend. The reason for this goal is analytically due to the 

fact that it appears as a technical specification with the greatest weight of the 

AHP-QFD results. Meanwhile, the root cause of this goal is the increasing 

number of vehicle conditions, including PTVI vehicles themselves, along with 

the damages that appear on the highway of Balatang - Sorowako. 

The current integrated mining (not yet developed) transportation system 

responds to the root problem condition. That is, the purpose of the current 

system is to respond to the situation of a solid vehicle and the damage that 

continues to grow around it. Meanwhile, the purpose of a future integrated 

mining transportation system (developed) is to respond to widened road and 

bend conditions. In line with this, we have two models of integrated mining 

transportation system. First, the current integrated transportation system model. 

Second, the integrated transportation system development model. 
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CONCLUSION 

1. The resulting approach can meet the needs of mining companies in terms of 

answering the most important and reasonable problems to be solved 

through the AHP-QFD fuzzy method 

2. Theoretical model AHP-QFD has methodological advantages because it is 

comprehensive in targeting the quantitative and qualitative aspects of 

transportation system problems. 
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