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Abstract— Hochiminh City is developing a metro system, but 

the walking system around the stations has not been studied 

enough. Walking activity is still quite strange to most citizens due 

to the unfavorable walking environment despite its incredible 

benefits on people's health. In this study, we apply the Analytic 

Hierarchy Process (AHP) method to sort those elements in priority 

order. The experts in urban planning were divided into three 

groups with different job characteristics to provide a complete and 

factual standpoint. ANOVA and T-Test tested the results and 

showed that most experts have a relatively unifying opinion in the 

groups. There is only one element that lacks consensus among the 

groups of experts. From this study, twenty physical elements were 

selected and divided into five groups before being reduced to 

twelve applicable criteria for the limited budget of a developing 

country. Based on that, we can understand more about the views 

of each group of experts. These elements will help create a 

comfortable, safe, and convenient walking environment that 

encourages people to walk more for better health and purer city 

air quality. 

Keywords—Walking environment, Sustainable, AHP, Public 

transport, Hochiminh City 

I. INTRODUCTION  

The pedestrian system and the public transport system are two 
closely related entities that are interrelated with each other. In 
detail, walking has an essential role in developing public 
transport, while public transport also supports a more walking 
system, especially in the areas around metro stations. In addition 
to serving the needs of mobility, walking also increases physical 
activity and enhances community communication, thereby 
helping to improve the physical and mental health of urban 
residents [1], [2]. 

There are many studies proposing various elements to form a 
walking environment. However, these elements need to be 
selected to find the essential ones proper for each area's specific 
conditions. In the context of limited budgets of developing 
countries, those elements should be made in advance and applied 
step by step to develop the walking environment [3], [4], [5] . 

Ho Chi Minh City is one of the busiest cities in Vietnam, a 
developing country. This city is characterized by a tropical climate 
with a year-round high temperature, heavy rainfall in half of the 

year, and high intensity of solar radiation causing influential 
disadvantages for walking activity. Other characteristics of a busy 
metropolis, including air pollution from private vehicles, heat island 
phenomenon due to the concreting of the natural land surface, and 
reduction of groundwater levels, also make walking completely 
difficult. Other factors that influence the development of walking 
space include the increasingly limited public communication, 
decreasing citizens' health, the limited urban development budget, 
the invasion of traditional business to the sidewalk, and the 
development orientation of public transport and urban space around 
metro stations. This study captures all those factors to  identify 
twenty typical factors affecting the development of the walking 
environment in HCMC [6], [7]. 

There are many studies with the direction of evaluating the 
environment for pedestrian rail in different ways. Most of those 
studies assessed the existing walking environment to improve it. 
These studies have not focused on the overall walking environment 
and did not synthesize factors to show the complete walking 
environment. 

Finding the order of priority elements in building a walking 
environment is essential. They should be suitable for the tropical 
climatic conditions and help pedestrians feel comfortable, 
convenient, and safe when accessing public transport, buildings, 
and public spaces around metro stations. A step-by-step 
approach promotes the development of a pedestrian system for 
the whole city [3]. This research shows the whole picture of the 
walking environment and focuses on finding the priority order 
based on the crucial factors. It helps to decide the suitable 
elements for a particular context of each area in the city [3], [8] 
more easily. The results of this study support creating an 
overview of a sustainable walking environment, which is the 
basis for further studies in different contexts. 

In this case, the AHP method is considered to be the most 
suitable for the objectives set out in this study. It is an indicator 
tool to find out the priority order of the above factors through a 
survey. We survey experts in the field of urban planning who 
have many different perspectives. This step will ensure to obtain 
the most optimal choice.  

There is one thing that needs to be clarified here. The scope 
of our study is transit walking. We chose this theme because the 
development of walking environment goes along with the 
development of the public transport system, especially the metro 



 

 

system, which is gradually being built in Ho Chi Minh City. 
Intentional walks to transport terminals such as public buildings, 
metro stations, and bus stops contribute to the development of 
public transport, which is to limit private vehicles as well as the 
consequences caused by private vehicles. This research 
demonstrates sustainability through purpose movement, 
enhanced greenery, and city people's health. The greenery 
element can reduce the pollution of air and rainwater and 
improve the urban environment. Sustainable development goals 
will contribute to the reduction and selection of factors that need 
to be prioritized in building a walking environment. 

II. PREVIOUS WORKS 

A single element can not create a streetscape that attracts 
pedestrians; the best way is to combine many elements to create 
a walkable area suitable for many people. Many elements, such 
as trees, bio_retention, and permeable surfaces, have been 
studied and proposed to create an ideal and comfortable walking 
environment that attracts many inhabitants to participate in 
walking. Trees improve environmental temperature, reduce the 
heat island phenomenon, improve air quality, absorb rainwater, 
increase shade coverage, and create a comfortable feeling for 
pedestrians [9], [10]. The bio_retention element can help 
manage stormwater runoff, reduce flooding, and filter out 
pollutants carried away by rainwater. These pollutants, weighty 
metals, often accumulate on the surface of parking lots. 
Moreover, this system also helps replenish groundwater to 
prevent urban subsidence [11], [12]. In addition, the absorbent 
pavement element can help the pavement surface not be 
stagnant, and rainwater will absorb into the sewer system or the 
ground to reduce local flooding [13], [14]. 

 The ideal walking distance is about 400m-500m. Thus, 
public utilities such as seats, shelters, signs, and electronic 
device support should be facilitated for convenience, possibly 
contributing to this increase in walking distance. Seats can 
produce both a place to stop and a place for community 
communication in the hustle and bustle of modern urban society. 
The seats could be combined with some small F&B services and 
trees in the form of Parklets, usually set in front of the building. 
If the seats are established at the crosswalk, they will increase 
pedestrians' efficiency while waiting for the signal to cross the 
street [15], [16]. Shelters cover formable walkways, providing 
essential benefits in alleviating the heat and humidity discomfort 
of tropical environments with high solar intensity, thermal 
radiation, and frequent heavy rains. [17], [18]. Signs for 
pedestrians will encourage people to walk with maps that show 
and provide information about attractive destinations, 
instructions on how to access public transport, and help 
pedestrians easily plan their travel. Besides, the signs also help 
pedestrians to cross the road safely, especially helping traffic 
drivers to recognize the location of people crossing the street at 
night or the locations where pedestrians are out of sight [19]; 
Electronic devices that support pedestrians should be installed 
with traffic signals, audio devices, and push buttons to cross the 
street will be extremely useful for pedestrians, especially the 
elderly, the disabled, and children. In addition, if a pedestrian 
detection sensor is installed on the sidewalk, it will warn drivers 
with flashing lights on the pavement where pedestrians cross the 
road. This facility will significantly reduce traffic accidents [19], 
[20]. 

An ideal sidewalk must ensure sufficient width, lighting, 
curb ramp, obstacle, and surface pavement. First, the sufficient 
width of the sidewalk can promote the arrangement of essential 
functions such as the frontage zone as an extension of a building 
used for an entryway or cafeteria. Pedestrians through zone 
should be ensured safety and adequation place for walking. 
Street furniture zone are equipped with lights, benches, utility 
poles, trees, and bicycle parking. Buffer zones should be set up 
with curb extensions, parklets, stormwater, parking, and bike 
share. These functions do not affect the smooth moving of 
sidewalks [21]. Walkway lighting guarantees the safety of 
pedestrians at night; it helps walkers to avoid objects on the road. 
Illuminated walkways create a sense of safety for pedestrians 
and reduce crime. The lighting quality and location also make 
pedestrians comfortable and navigate drivers to see pedestrians, 
especially at crosswalks. In addition, for some high-traffic roads, 
it is possible to turn the road into an independent power source, 
relying on pedestrians' footsteps to generate electricity to supply 
street lighting and, at the same time, contribute to limiting street 
sales [22], [23]. Ramp are used for elevation transfer, connecting 
sidewalk and roadway. Ramps provide access for people using 
wheelchairs, strollers, walkers, crutches, handcarts, or who have 
mobility restrictions and step up and down high curbs difficultly. 
The form of ramps is selected, and applied according to the 
proposed studies with the appropriate standard [24]. 

Besides, the obstacle element affects pedestrian safety. Still, 
sometimes it is an indispensable component of the sidewalk, so 
it should be appropriately organized in areas certain so as not to 
affect the smooth passage of the sidewalk. Properly arranged 
obstacles for large areas intended for walking can positively 
affect navigation and increase the pedestrian's flow, improving 
the evacuation process. Obstructions commonly found on 
sidewalks in developed countries are utility tools such as 
telephone boxes, billboards, shelters, and bus stops. While in 
developing countries, street vendors exist as obstructions along 
the sidewalk [25], [26]; 

 In addition, the pavement's surface contributes to the street's 
safety and beauty, which belongs to the characteristics of each 
type of surface material. The increase in urban temperature 
comes partly from the surface of the pavement. Under the same 
conditions, different materials yield different maximum 
temperatures of the walkway surfaces. The material type, color, 
roughness, and shade of an area affect the warming of these 
surfaces. The temperature on the pavement surface, which 
affects outdoor thermal comfort, is affected by: shade, 
vegetation, and the material's ability to hold water. Changing the 
pavement surface's material and color also delimit functions and 
creates attention and warning [27].  

 Connecting elements such as public transport stations, 
parking lots, sidewalks, and intersections to create a continuous 
walking environment is essential for pedestrian convenience. 
The connectivity of roads will activate easy and convenient 
access to destinations, provide a physical and physiological 
network, and provide multiple routing options for diverse 
service activities. The continuous connection of different types 
of transport will create closeness and friendliness for 
pedestrians. People will walk more if the distance from the 
starting point to the subway station is more direct and shorter. 
The public transport stations should have enough waiting space 



 

 

for passengers to get on and off safely and comfortably, and 
vehicles must stop at an adequate distance from the sidewalk 
[19], [28]. The promotion of centralized parking will also help 
increase walking. The connection between parking lots will 
maximize shared facilities. Continuous connectivity will 
minimize the need to shorten curbs' width and reduce conflicts 
between pedestrians and drivers.  

 The walking distance, the essential element in car park 
selection, will vary depending on need, from weekly shopping 
(approximately 100m), working (maximum of 50m), and non-
weekly shopping (500m or more). Improving light, shade, and 
visual interest along the path will lessen perceived distances and 
increase the actual distance an employee is willing to walk. In 
addition, the safety of moving in the parking lot should be 
considered. The number of accidents in parking lots depends on 
the time of the day, the year's season, and the pedestrians' age. 
The elderly often have accidents due to a low rate of speed. The 
walking speed is slower, so it is necessary to organize walking 
in the parking lot more reasonably, minimizing the walking 
distance to buildings [29];  

Besides, connecting public buildings, commercial buildings, 
and metro stations are necessary, forming a network of public 
pedestrian walkways. It creates convenience and motivation for 
pedestrians by quickly accessing many public destinations on 
their route [30]; The connection between both sides of the 
sidewalk should also be considered to create safety for 
pedestrians and drivers. The following forms may vary from 
crosswalks, underpasses, or pedestrian bridges. Roads with 
heavy traffic, such as highways, overpasses, and tunnels, will 
ensure pedestrians' safety and smooth traffic flow. Underpasses 
sometimes are more effective than overpasses. Underpasses are 
suitable for commercial areas and areas that need traffic, while 
overpasses are suitable for schools and colleges [31]. Moreover, 
the connectivity at the intersections should prioritize towards 
pedestrians, ensuring more protection and convenience. Some 
crossing forms are applied in many countries, such as X-
intersection crossings, scramble intersection or diagonal 
crossings, raised crossings, and conventional crossings. We can 
choose and apply the appropriate organizational form depending 
on the number of pedestrians crossing the street and the 
characteristics of each intersection in different locations 
[32][33]. 

Commercial life on sidewalks is a distinct specialty of 
developing countries like Vietnam. Well-organized retail stores 
and street vendors with reasonable scale and proportion on the 
sidewalk will bring closeness and vibrancy to urban spaces. 
Although it is the flexible functions of sidewalks, it still expresses 
each locality's typical cultural values. In the cities of developing 
countries, sidewalks for economic activities are inevitable. The 
proportion of retail desired by pedestrians accounts for 25 to 50% 
of the building facade. Besides, each type of retail store with the 
size and service provided will have different ways to attract 
passersby. The choice of walking route occasionally depends on 
the characteristics of the network of shopping streets[34][35]. In 
addition, street vendors are a vital part of the informal economy 
of urban areas in developing countries. Street vendors are 
considered illegal and harm urban spaces. In Ho Chi Minh City, 
life, business, and social activities take place both along main 
roads and sidewalks. The increasing urbanization and density, 

mainly due to migration, make the sidewalk use rights fiercely 
contested among pedestrians, street vendors, property owners, 
tourists, and the government. However, hawking on the sidewalk 
is associated with the history of urban formation in Ho Chi Minh 
City. Its development is still ongoing because it is associated with 
the livelihoods of a part of the people that can not be ignored. It 
gradually forms part of the culture, identity, and part of urban 
landscape in developing countries[36][37]; 

 The sidewalk is also where many urban activities occur, so 
the sidewalk's flexible feature should be developed to create 
vividness and attract attention from pedestrians. Sidewalks are 
important, diverse, and rapidly growing. It contributes to 
physical and mental health by walking, economic development, 
recreation, and the environment. Sidewalks in HCMC develop 
in the direction of sociability, associated with small economic 
activities. They must be managed to keep it in order and full of 
sociability to become an integral part of the city. The vibrant 
vitality of the city will be reflected in the sidewalks. People rely 
on sidewalks for social, cultural, and economic activities [38], 
[39]. 

III. MODEL DEVELOPMENT 

The analytic hierarchy process (AHP) has many outstanding 
advantages in finding the priority order of elements belonging to 
different criteria and according to the original goal. 

A. Overview of the AHP method 

The AHP methodology is used to make decisions with 
multiple criteria according to particular goals quickly and easily. 
It was developed by Saaty in 1980 and applied in many fields, 
answering the following questions related to selection in order 
of preference [40]. This method aims to determine the weights 
in each criterion as the basis for determining the importance of 
those elements (the higher the weight obtained, the more critical 
that element is). Weights are the results of comparing the criteria 
in pairs using a scale. The selected scale consists of 5 level 
scores from 1 to 5, and the equilibrium value of 1 will help 
respondents answer more quickly. The CI consistency index is 
used for checking the inconsistency of the answers. The 
minimum value of this index is 0. The closer the CI value is to 
0, the lower the inconsistency, and if the value Consistency ratio 
CR < 0.1, then inconsistency is considered acceptable [41]. 

B. Evaluation indexes for sustainable walking environment 

The literature review results yielded twenty essential 
elements to be considered when building a walking 
environment. However, it is too much to compare pair by pair in 
the AHP method. According to research in cognitive science, the 
best working ability of human memory is from five to nine 
elements. Therefore, the initial twenty elements are divided into 
five criteria for comparison, then the under criteria are compared 
to find the order of priority in each group of criteria. 

The literature review yielded twenty essential elements to 
consider when building a walking environment. However, 
comparing pairs in the AHP method is too many with twenty 
elements. According to research in cognitive science, the best 
working ability of human memory is from five to nine elements. 
Therefore, the initial twenty elements are divided into five 
criteria for comparison, then the under criteria are compared to 
find the order of priority in each group of criteria. 



 

 

The questionnaire was made to get the opinions of three 
groups of experts (urban project consultants, academic experts, 
and urban management staff from the government) in the urban 
planning field, relying on their knowledge, design experience,  
the law, standard design, and management experience. They are 
expected to provide representative choices for urban planners. 

We also attach photos to each question to illustrate the 
elements so that experts can visualize the content quickly and 
easily create a basis for comparing and assessing each element's 
importance. Instead of sending out a questionnaire and asking 
the experts to tick their answers, we opted for an interview to 
ensure the answers were not biased. 

C. Calculation of Evaluation Model 

Using data of an expert from surveying to calculate the 
weight to find the priority order of elements, for example, 
calculate the criteria of an expert’s data survey, the calculating 
is following these steps [41][42]: 

Step 1: Pair-wise comparison matrix. The score was taken 
from the data on the matrix and calculated the other value by 
dividing 1 by this score of each criterion. 

Step 2: Sum calculating. Sum the value by column 

Step 3: Normalized Pair-Wise matrix. Calculate each cell in 
the matrix by dividing the value of each cell for the sum in 
step 2 by column. 

Step 4: Calculating weights for each criterion. Calculate the 
average sum by row for each criterion from step 3. 

Step 5: Calculating the consistency: 

• Consistency Rate: The matrix getting by multiplying the 
value in the pair-wise matrix (from step 1) by the weight 
in step 4.  

• Consistency Vector: The value getting from dividing the 
sum by row for each criterion inconsistency rate 
matrix(step 5.1) to the weight from step 4. 

• ƛmax coefficient: The value from dividing the sum of the 
consistency vector column by the number of criteria (5). 

• RI value: getting from find on the table with the number 
of criteria. 

n 1 2 3 4 5 6 7 8 9 10 

RI 0.0 0.0 0.58 0.9 1.12 1.24 1.32 1.41 1.45 1.49 

• Consistency index CI: CI=(ƛmax-n)/(n-1)  

• Consistency ratio CR: CR=CI/RI <0.1 

IV. RESULT AND DISCUSSION 

The prioritization results are based on the mean of the expert 
groups for the criteria and alternative: the weighted average of 
the expert groups is used to prioritize the elements. The order of 
priority is hierarchical according to each group. With this 
grouping, we can find the priority order in each criterion, helping 
the designer select elements based on criteria groups. (Table.1): 

In the group of criteria, the environmental criterion is 
assessed as the most important, and the least important criterion 
is activities. In the group of alternatives (under criteria), the most 
important elements in each criterion are: tree, shelter, light, The 
prioritization results are based on the mean by the expert groups' 

evaluation of the criteria and alternatives: the weighted average 
of the expert groups is used to prioritize the elements. The order 
of priority is hierarchical according to each group. With this 
group, we can find the priority order in each criterion, helping 
the designer select elements based on criteria groups (Table.1). 

 

The environmental criterion is assessed as the most 
important, and activities are positioned as the least important 
criterion. In the group of alternatives (under criteria), the most 
critical elements in each criterion are tree, shelter, light, 
transport station, and flexible functions. While the least essential 
elements are water adsorb, signs, ramp, two sidewalks 
connections, and vendors. 

If we multiply the weight of each criterion with each under-
criteria, we will obtain the general priority order of twenty 
under-criteria elements. This result shows us the priority order 
of each element in the total of all elements  (Fig.1) 

Checking the result. 

The Anova_Test was used to check the results of this research 
because it was more effective than other methods when 
comparing more than two subjects. The test results show a 
significant difference in the opinion of expert groups on the 
element of electric device support. The P-Value between groups 
is 0.02<0.05, so there is the significant difference between pairs. 
However, Anova_Test could not show in detail which group the 
difference was in. Therefore, T_Test was used to understand the 
difference in groups better. When comparing groups of experts 
in pairs, the T_Test results showed a difference in the Consultant 
group compared to the Lecturer group with P-Value is 0.03 and 
compared with the overall mean value of the groups [42]. 

Goal Criteria Alternative (Under criteria) 
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Environment  

(0.2399) 

Tree  (0.4796) 

Bioretention (0.3257)  

Permeable pavement (0.1947) 

Facilities 
(0.1983) 

Sitting (0.2831)  

Shelter (0.3422)  

Signs (0.1841)  

Electric device support (0.1906)  

Sidewalk 
(0.2169) 

Light (0.2685) 

Ramp (0.1393) 

Sufficient width (0.2641)  

Obstacles (0.1560) 

Pavement of surface (0.1721) 

Connectivity 
(0.1934) 

Transport station (0.3442)  

Parking (0.2382) 

Public building (0.1791) 

Two sidewalk of street (0.1091) 

Intersection (0.1294)  

Activities  
(0.1515) 

Retails (0.2996) 

Vendors (0.1633) 

Flexible functions (0.5371)  

Table.1 Result of the weighting of 5 criteria, 20 

alternatives 



 

 

 

Ranking Alternative Weight 

1 Flexible functions 0.1167 

2 Tree 0.1092 

3 Transport station 0.0846 

4 Shelter 0.0842 

5 Bioretention 0.0807 

6 Sitting 0.0683 

7 Light 0.0641 

8 Retails 0.0599 

9 Parking 0.0576 

10 Sufficient width 0.0550 

11 Permeable Pavement 0.0499 

12 Signs 0.0462 

13 Public building 0.0462 

14 Electric device support 0.0439 

15 Pavement of Surface 0.0388 

16 Vendors 0.0343 

17 Obstacles 0.0336 

18 Ramp 0.0319 

19 Intersection 0.0300 

20 Two sidewalk of street 0.0267 

Table 2. The priority order of all elements 

In general, the order of priority from the point of view of 
expert groups has a high consensus. There is only a difference 
in a few elements, but not significant. The biggest difference is 
in the electronic device element. Through the test results, we can 
find out the specific location of the difference. 

The results, firstly, show the priority order of the five Criteria 
and the priority order of the alternatives under each criterion. 
Second, the results of the priority order of twenty alternatives. 
With this outcome, urban planners and urban designers can 
choose and focus on vital elements applicable to the specific 
conditions. This makes sense in a budget-constrained context 
when Building a walking environment in Ho Chi Minh City. 

Focus limited resources on what matters most. The selected 
criteria satisfy the following elements:  

·Assure that each AHP’s criterion has at least two or three 
alternatives under the criteria to build a sustainable walking 
environment for the area around the metro station in HCMC. 

·Prioritize retaining high-scoring elements and cutoff low-
scoring elements in each criterion. 

·Respect the factors in current state’s regulation while 
eliminate those with overlapping effects. For example, between 
Permeable pavement and Bioretention, this study retain the latter 
factor because both of them can deal with water absorb. 

For the case of Ho Chi Minh City, the appropriate elements 
should be selected in order, including Environment, Sidewalks, 
Facilities, Connectivity, and Activities.  

In environmental factors, planners should prioritize Tree and 
Bioretention, while in the Sidewalks aspect, lighting, sufficient 
width, and pavement surface should be given priority. In the 
Facilities element, pedestrian space plans should promote 
shelter and seating. Parking and Public building are two factors 
that need to be considered in the Connectivity group. As for the 
activities on the footpath to attract pedestrians, it is necessary to 
focus on flexible function and retail activities. Details of the 
weighted sub-criteria are in Table 4. 

Goal Criteria Under criteria 
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Environment 

(0.2433) 

Tree  (0.4782) 

Bioretention (0.3256)  

Facilities 
(0.1969)  

Sitting (0.2831)  

Shelter (0.3407)  

Sidewalk 
(0.2167)  

Light (0.2706) 

Sufficient width (0.2641)  

Pavement of surface (0.1692) 

Connectivity 
(0.1925) 

Transport station (0.3493)  

Parking (0.2413) 

Public building (0.1806) 

Activities 
(0.1506) 

Retails (0.3005) 

Flexible functions (0.5364)  

Table 4. Result of the weighting of 12 elements after reduced 

V. CONCLUSION AND FUTURE WORK 

Setting the twelve elements selected above will create a 
better walking environment and overcome the city's limitations. 
They promote a safe, comfortable, and convenient walking 
environment and inspire people to walk, whether the purpose is 
mobility or entertainment. This activity indirectly contributes to 
developing public transport and improving the environment and 
urban landscape. These elements not only bring values to the 
urban environment, society and economy but also positively 
affect public health. They are also essential in preserving the 
local cultural identity through flexible sidewalk activities. City 
dwellers' demands will continually change over time. They depend 
on the actual conditions and experts' design perspectives. The 
results of prioritization will be different. Corresponding to each 
stage, we need to survey citizens' interests again to find the proper 
priority order. 

0.0000

0.0500

0.1000

0.1500

0.2000

0.2500

0.3000

Tree
Perm

ea… Biore
ten…

Sittin
g

Shelt
er

Signs

Elect
ric…

Light

Ram
pSuffi

cie…
Pave
me…

Obst
acles

Tran
sp…

Parki
ng

Publi
c…

Two
sid…

Inter
se…

Retai
ls

Vend
ors

Flexi
ble…

Consultant group: 

(7 experts) 
Lecturer group: 

(7 experts) 

Urban Agencies group: 

(7 experts) 

Fig.1 Relative weights of the 20 assessment elements 



 

 

The AHP method can also be applied to quickly determine the 
priority order of factors in the urban planning and design field 
based on results from expert surveys. However, using the AHP 
method to survey is relatively complicated. Experts are easily 
confused in choosing the scores in their options, and it is not 
easy to ensure the coefficient of consistency between the 
answers. Therefore, this method is only suitable for face-to-face 
interviews. The interviewers must guide the respondents in 
choosing the appropriate points to ensure consistency. This 
study only helps to find the priority order from the planning 
experts' design perspective. Whether the walking environment's 
physical factors meet the citizens' perceptions and expectations 
still needs further research to create the optimal sustainable 
walking environment. 
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