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1. Current Situation of Water Supply Sector in Bolivia 

1) Development challenges of water supply sector 

In Plurinational State of Bolivia (hereinafter, referred to as Bolivia), the rate of 

population who can access safe water is 88% across the country (in 2010), and the rate of 

78.5% which is targeted for by the Millennium Development Goal has been achieved 

(source: Japan’s ODA policy with Bolivia, June 2012). However, the rate is still low in 

rural area and water supply services have been underdeveloped in urban fringe areas 

where the population influx from rural area is dense. 

In order to cooperate with the Government of Bolivia to cope with the challenges, the 

Government of Japan has provided well drilling equipment and technological transfer 

through the Grant Aid scheme and carried out “The Project for Water of Life (Phase1 and 

Phase 2)” from the year 2005 until 2011 through the technical cooperation project scheme 

to strengthen capacities of related organizations and facilities maintenance. As a result, 

about 2,000 wells were constructed across the country. Although about 40% of these wells 

have passed more than 10 years, diagnoses of functional deterioration have scarcely been 

carried out. Malfunction due to aging of wells is one of major factors which cause 

stagnation of water supply rate. 

Data do not seem to have been monitored for the above wells on degradation of the 

pumping capacities. Only occasional monitoring data on water level and pumping rate for 

30 wells at Tilata area in El Alto City were obtained. Therefore it was not possible to 

clarify the regional characteristics of the functional degradation of wells in Bolivia 

through the existing data. 

Regarding the wells at Tilata area, about 25 years have elapsed without rehabilitation 

after the construction by the Japan’s Grant Aid projec. As functional degradation was 

significant, the pumping rates of the wells were reduced roughly to 3lit./s. Totally 22 

wells (73%) were abandoned after 20 to 24 years from the construciton, and 21 wells were 

newly constructed in each of the same site. 

2) Organization structure of water supply operators 

Water supply in Bolivia is controlled by VAPSB of MMAyA and supported by UNASBVIs 

at prefectural level and UTIMs at municipal level. Area is classified into two areas in 

Bolivia; urban area which has population of 2,000 or more and rural area which has 

population under 2,000. In general, urban water supply is operated and managed by public 

water corporation or cooperative under the supervision of municipality and rural water 

supply is by CAPyS organized by rural residents. Although municipality is originally 

responsible for supporting CAPyS according to decentralization, national and prefectural 

governments support CAPyS at present because of the financial and technical shortage of 
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small and medium-sized municipality. Organizational structures of water supply operators 

in urban area and rural area are shown in Figure-1 and Figure-2 respectively. 

 

 

 

 

 

Figure-1 Organization Structure of Urban Water Supply Operators 

 

 

Figure-2 Organization Structure of Rural Water Supply Operators 

 

2. Features of Raax’s Co., Ltd. and its Products/Technologies to be 
utilized 

The proposer, Raax Co., Ltd., has been developing, producing, selling and renting out the 

latest survey tools including BIP (Borehole Image Processing) Series since it was founded 

in 1988, and also been providing consulting services based on advanced geological 

information acquired by the tools.  

The product to be utilized is “Bore hole camera i-Do300FII” which was developed as a 

well camera in 2002 from BIP Series. As shown in Figure-3, it thoroughly photographs 

the inside of well and identify the cause of problems or malfunction like an endoscope in 

medical test. It is equipped with dual camera system which can be switched from the front 

to the side or from the side to the front at any time, and horizontally rotates in any 

direction. Then it is able to acquire detailed information about the inside of the well by 

taking the video-images from every angle. 

Supervision (as a director) 

Contract (Construction or rehabilitation of wells) 

Water Supply Operator （Public water corporation/cooperative） 

Municipality (UTIM) 

Private Contractors 
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Figure-3 Conceptual Figure of Well Diagnosis using the Well Camera 

 

3. Verification of Adaptability of the Raax’s Products/Technologies to 
Bolivia 

1) Verification activities for the Raax’s products/technologies 

In the 1st field survey (December 2014), an interview survey to officials in charge of 

water supply was carried out to clarify who will purchase well camera and how it is 

purchased. As a result, UNASBVI is likely to make an additional budget for procurement 

of well camera and to purchase well camera by putting the procurement out to general 

competitive bidding through a domestic ordering system “SICOES”.  

In addition, as UNASBVI has already organized a rehabilitatin team that is dispatched in 

response to a request from CAPyS and has also capable staff who are familiar with 

operation and maintenance of equipment for survey, monitoring or drilling, it will be able 

to establish a system for diagnosis and rehabilitation of well. Then UNASBVI is a likely 

organization as a counterpart for the project to verify and disseminate the proposed 

products and technologies. 

In the 2nd field survey (from February to March 2015), an demonstration of well 

diagnosis using the products for existing two EPSAS’s wells located at Tilata in El Alto 

City. One is named “A8” which has passed 25 years without rehabilitation since it was 

constructed in 1990 and been malfunctioning, and the other is named “A9-II” which has 

Probe 

Pulley 
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passed 5 years since it was constructed next to the old well “A9” in 2010. Water supply 

stakeholders including counterpart organizations were invited to the demonstration. 

Specifications of the wells, methods used for rehabilitation, and pumping rates and water 

levels before/after the rehabilitation are shown in Table-1.  

 

Table-1 Specifications of Wells and Results of Demonstration 
Well Name/Number A8 A9-Ⅱ  

Depth 90m 123m 
Diameter of casing pipe 250mm (10in.) 200mm (8in.) 
Type of screen   Width of slot Johnson   0.3 ㎜  Johnson   1.0 ㎜  
Initial pumping rate 11.7 ℓ/s (year 1990) 18 ℓ/s (year 2010) 
Initial static water level -12.90m (year 1990) -11.95m (year 2010) 
Initial dynamic water level -25.40m (year 1990) -29.47m (year 2010) 
Pumping rate before 
rehabilitation 

3.1 ℓ/s 9.7 ℓ/s 

Static water level before 
rehabilitation -19.60m -19.98m 

Dynamic water level before 
rehabilitation 

-47.45m -29.87m 

Methods used for rehabilitation 
Brushing (vertical direction)，

Jetting、Airlifting 
Brushing，Shock wave 
(Nitrogen gas), Airlifting 

Pumping rate after rehabilitation 3.0 ℓ/s 16.0 ℓ/s 
Static water level after 
rehabilitation -20.17m -16.40m 

Dynamic water level after 
rehabilitation 

-36.74m -27.24m 

 

 

As shown in Photo-1, scale adhered so thickly that the screen was not sighted in the well 

A8.  General methods could only scratch the surface scale and hardly improve the 

clogged screen. The result of demonstration made it clear that the aging well without 

rehabilitation for 25 years cannot recover its function unless some special techniques are 

applied. 

On the other hand, sacle adhered not so thickly in the well A9-II compared with the well 

A8 as shown in Photo-2. As screen was sighted to some extent, it was expected that the 

well would recover its function. In fact, the well A9-II recovered its function 

significantly by rehabilitation work.  

It was demonstrated that the proposed well camera is able to provide clear images inside 

of the well which directly recognize the situation of clogging and the possibility/effect of 

rehabilitation. Thus, it was realized to gather the attention of the Bolivian stakeholders. 
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Front camera image (before rehabilitation) Front camera image (after rehabilitation) 

 

 

 

 

 

 

 

Side camera image (before rehabilitation) Side camera image (after rehabilitation) 

 

 

 

 

 

Photo-1 Demonstration of Diagnosis and Rehabilitation using the Well Camera (Well A8) 
 

 

 

Side camera image (before rehabilitation) Side camera image (after rehabilitation) 

 

 

 

 

 

 

Photo-2 Demonstration of Diagnosis and Rehabilitation using the Well Camera (Well A9-II) 
 

 

In the 3rd field survey (April 2015), technology seminars were held in the form of 

cooperation with JICA, MMAyA and three prefectures of La Paz, Oruro and Santa Cruz in 

each prefectural capital. Stakeholders such as MMAyA, UNASBVIs, public water supply 

corporation, international donors, universities or private contractors were invited to the 

seminars. 

At the seminars, the results of the demonstration were reported and the aspects of 

cost-effectiveness of well rehabilitation were explained to the participants. Through 

discussions at the seminars, it was recognized that the Bolivian stakeholders have high 

Rehabilitation 

Rehabilitation 

Rehabilitation 
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interest in overall technology from well diagnosis to rehabilitation and the well camera is 

likely to be accepted in Bolivia.  

2) Verification for the Raax’s products and technologies 

In Bolivia there are general rehabilitation techniques such as airlift or brushing and 

special techniques such as high-pressure jetting or shock wave method. Although 

UNASBVIs and many private contractors have the technique and equipment of airlift, the 

problem is that well diagnosis technology has not been established or disseminated yet in 

Bolivia. The well diagnosis technology is needed to understand what a cause of 

malfunction of the well is, to decide whether the well should be rehabilitated or not, or to 

decide which techniques should be applied.  

On the other hand, it is recognized that there is a private contractor who is equipped with 

well camera and providing well rehabilitation services using the camera and there are 

urban water supply corporations who are using the services or plan to use the services. 

Judging from this background, the well diagnosis technology using a well camera seems 

to be acceptable in Bolivia. 

3) Confirmation of the needs of products and technologies 

The results of the field survey made it clear through the interview surveys, the 

demonstration activities and the technology seminar that water supply managers are 

aware that the well diagnosis using camera is effective technology and the 

cost-effectiveness of proper rehabilitation may be higher than that of construction of new 

well. 

In order to ensure stable water source for increasing water supply rate, there is a growing 

need for the diagnostic techniques to inspect malfunction of well, techniques to select 

appropriate rehabilitation method based on the diagnosis and techniques to carry out it. 

As for rural water supply, UNASBVI supports maintenance of water supply facilities 

according to request of CAPyS. Therefore UNASBVI is likely to purchase the well 

camera and use it for diagnosis and rehabilitation of rural wells. During the field survey 

period, there were requests for detailed specifications and price quotation from MMAyA, 

La Paz Prefecture, Chuquisaca Prefecture and SeLA. There seems to be high and urgent 

demand. 

Judging from the budget scales of MMAyA and UNASBVIs shown in Table-2, these 

organizations seem to carry out the well diagnosis using the proposed well camera at the 

cost of USD903 per operation. Considering the scales of general budgets, some of the 

organizations may not purchase the proposed well camera at the price of USD66,366. 

However, regarding procurement of equipment, these organizations request each 

government to add the special budget for procurement to the next year’s general budget, 
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and they are able to purchase the equipment in the next year if the additional budget is 

approved. In this way, the UNASBVI of Chuquisaca procured the proposed well camera 

this year, and MMAyA plans to procure the camera next year. It would be possible for 

other UNASBVIs to do it the same way as the Chuquisaca’s case. 

 

Table-2   Annual Regular Budget for major Administrative Organizations of Water 

Supply Sector (year 2011) 

 

 

4) Validity with the product/technology and consistency with the development 

challenges 

As shown in Figure-4, countermeasures against functional degaradation of well include 

removal of clogging of screen, repair and replacement of water pump, and repair of 

casing pipe. Among them, the well diagnosis by the camera is effective for removal of 

clogging of screen and repair of casing pipe. As repair of casing pipe such as a double 

casing technique is scarcely applied in Bolivia, well diagnosis by the well camera is 

effective only for removal of clogging of screen. 

In the following, validity with the product/technology and consistency with development 

challenges are considered. 

  

Annual Budget
(USD/yr.）

Ministry of Environment and Water （MMAyA） 40,327,219

JICA Groundwater Project, Santa Cruz Prefecture (PROASU-JICA) 78,651,685

Department of Basins and Water Resources, Chuquisaca Prefecture （DACRH) 505,618

Department of Water and Basic Sanitation, Tarija Prefecture （UNASBVI) 505,618

Departme of Water, Basic Sanitation and Living, Oruro Prefecture (UNASBVI) 159,551

Department of Water, Basic Sanitation and Living, La Paz Prefecture (UNASBVI) 174,157

Department of Water, Basic Sanitation and Living, Potosi Prefecture (UNASBVI) 95,506

Department of Water, Basic Sanitation and Living, Beni Prefecture （UNASBVI) 112,360

Department of Water, Basic Sanitation and Living, Pando Prefecture （UNASBVI) 151,685

Department of Water, Basic Sanitation and Living, Cochabamba Prefecture (UNASBVI) 28,090

Names of Organizations 

（source：VAPSB/MMAyA and UNASBVIs）
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Figure-4 Diagnostic Flowchart of Deep Wells 
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a. Diagnosis cost by well camera 

Unit cost for the well diagnosis using the proposed well camera in Bolivia is estimated 

as follows. Net two days is needed for the well diagnosis, as one day is for well 

observation before rehabilitation work and the other day for completion inspection after 

the rehabilitation work. Usually the same engineer/technicians work for both diagnosis 

and rehabilitation and it takes about 10 days to complete the whole work including 

mobilization and demobilization. As sites are remote villages in general, they stay with 

equipment at the sites throughout the work period. Then a total number of working days 

for well camera is assumed as 10 days per operation when users share the costs such as 

maintenance costs or depreciation costs. 

Diagnosis cost = Depreciation cost + Operation cost + Maintenance cost 

= USD903 per operation 

b. Rehabilitation costs of existing Well 

Average costs to remove clogging of screen are shown in Table-3. In general, cause of 

clogging is different where geological condition is different, and proper rehabilitation 

technique is also different. Then rehabilitation cost differs by region. 

Table-3  Average Unit Costs for Rehabilitation of Existing Well (100m class) 

 

Rehabilitation costs by technique are shown in Table-4. By introducing the camera for a 

well diagnosis to select an appropriate rehabilitation technique(s), rehabilitation costs 

rise to some extent (+USD903). However, the cost of proper rehabilitation technique(s) 

based on the diagnosis by the well camera may be lower than that of multiple techniques 

combined by trial and error when the cause of clogging is not identified due to the lack 

of information by diagnosis. 

In Bolivia, it is not unusual that the actual position/depth of the screen is different from 

the drawing because no completion inspection of newly constructed well is done. In this 

case, cleaning may be done for other part than screen, no effect may be obtained and 

Western Area
(Cities of La Paz and El Alto (EPSAS))

Eastern Area
(Santa Cruz Prefecture)

11,110 2,381

（source： The data for cities of La Paz & El Alto are provided by EPSAS, and the data for the
eastern area are from interview survey to private contractors in Santa Cruz Prefecture）

Note: Except for diagnosis costs by well camera, all costs such as equipment rent, personnel labor costs or fuel costs are included.

Average unit
rehabilitation cost
for a well and once
(USD)

Area

General method such as Airlift, Swabbing or
Brushing, special methods such as High-pressure
Jetting or Shock Wave method and the
combination are included

General method such as Airlift,
Swabbing, or Brushing and the
combination are included
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money may be wasted even if the rehabilitation techniques are proper. 

 

Table-4  Unit Costs for Rehabilitation of Existing Well (100m class) by Technique 

 

 

c. Construction costs of new well 

Construction costs of a new well are shown in Table-5. As well as costs of rehabilitation, 

the construction costs differ by region. 

The propotions of the construction costs of new well to the rehabilitation costs (shown 

in Table-3) are 3.6 times in the western area and 7.5 times in the eastern area. According 

to a simple comparison of the unit costs, it is possible to rehabilitate a well three times 

in the western area and seven times in the eastern area using the budget for construction 

of a new well. 

 

Table-5 Unit Costs for Construction of New Well (100m class) 

Area 
Western Area 

(Cities of La Paz and El Alto) 
Eastern Area 

(Santa Cruz Prefecture) 

Construction cost for 

a new well (USD) 
40,179 17,857 

（source: The data for cities of La Paz & El Alto are provided by EPSAS, and the data for the 
eastern area are from interview survey to private contractors in Santa Cruz Prefecture）  

 

 

Airlift 2,857

Jetting 1,429

High-pressure Jetting 2,857

Swabbing 1,607

Brushing 4,286

Washing with chemicals 762

Shock wave 5,655

Note: 

Unit cost (USD)Rehabilitation technique

Except for diagnosis costs by well camera, all costs such as equipment rent,
personnel labor costs or fuel costs are included.

（source：EPSAS and well contractors in Santa Cruz Prefecture)
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d. Functional degradation of well 

In Bolivia, wells do not seem to have been periodically monitored or data do not have 

been recorded on degradation of the pumping capacities. It was not possible in this 

survey to clarify the regional characteristics of the functional degradation of wells in 

Bolivia through the existing data. Only occasional monitoring data on water level and 

pumping rate for 30 wells at Tilata area in El Alto City were obtained.  

Therefore, based on the above-mentioned data of wells at Tilata, functional degradation 

of the well A9-Ⅱ  as a model well, is simulated using the following formula. 

Ｑｎ＝Ｑ０×ｄ (n-1990) 

here, Ｑｎ：Pumping capacity in the year “n” 
Ｑ０：Pumping capacity at the initial stage (1990) 
ｄ：Average annual functional degradation rate 

The pumping capacity of the well A9-Ⅱ  was 18ℓ/s at the initial stage (in 2010) and has 

been reduced to 9.7ℓ/s in 2015 after five years. When these values are inputted into the 

above formula, the average annual functional degradation rate (d) of 88.4%/yr. is 

obtained.  

Since there is no data on degradation of the well A9-Ⅱ  well after the sixth year, the 

value of 95%/yr. is used as “d” after the sixth year. The value is estimated by the above 

formula using the data on degradation of old wells of A-line and B-line at Tirata from 

the year 1990 to 2008. And the model well is abandoned at the 25th year after the 

construction in the same way as most wells of A-line and B-line  

e. Effects of countermeasures against functional degradation 

Effects of construction of new well and effects of rehabilitation to remove clogging of 

screen are compared and discussed as follows. As mentioned above, judging from 

simple comparison of both costs, rehabilitation of existing well seems to be more 

advantageous than construction of new well. However, the effects of construction of 

new well and those of rehabilitation of existing well should be compared in order to 

evaluate the effects of well life extension. 

Total amount of water rate income earned from the 25th year to the 50th year by the 

newly constructed well (Case 1)and the amount of increase of water rate income earned 

from the 10th year to the 50th year by the rehabilitation in twice (Case 2) are estimated 

and compared. And cost-effectiveness for each case is calculated dividing the total 

amount by the cost and compared. 

Case 1: The old well was constructed 50 years ago and abandoned in the 25th year 

because no rehabilitation was performed and the pumping capacity 
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significantly reduced after 24 years. A new well with the same capacity was 

constructed right after the abandonment and abandoned without any 

rehabilitation in the 49th year 

Case 2: The existing well was constructed 50 years ago and rehabilitated twice, in 

the 10th year and the 20th year. The well has extended the life and has 

continued its operation until the 50th year 

Firstly, in Case 1, the curve of functional degaradation described above in d. is applied 

to the model well every time a new well is constructed. This concept is shown in 

Figure-5. 

 

 

Figure-5 Conceptual Figure of the Effect by Construction of New Well 

 

Secondly, in Case 2, the existing well could extend the life until the 50th year recovering 

the pumping capacity to certain extent in the 10th year and in the 20th year  

Regarding the extent of recovery by rehabilitation, as data do not seem to have been 

recorded or anallized in Bolivia, the data obtained by the demonstration in this survey 

are applied to the model well. The recovery rate of 75.9% is applied to an advanced 

rehabilitation techniques and the recovery rate of 38.0%, a half of advanced technique, 

is applied to general techniques.  
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Based on above-mentioned assumptions, the concept of functional degaradation and 

recovery through twice rehabilitation by advanced technique is shown in Figure-6. The 

effect of the rehabilitation is total increase of water production from the 10th year to the 

50th year. 

 

 

Figure-6 Conceptual Figure of the Effect by Rehabilitation 

 

Neglecting inflation, fluctuations in water rate and costs of abandoning well, the water 

production volume-based effect can be translated into monetary value (turnover), by 

multiplying it, the unit water rate (45 cents/m3) and the water rate collection rate (60%). 

And cost effectiveness is estimated by dividing the turnover by the total cost. 

The results of estimates of effects, costs and cost-effectiveness of the countermeasures 

are summarized in Table-6.  

It is evaluated that rehabilitation of well is more cost-effective than construction of new 

well. Even if the existing well is rehabilitated by the advanced technique based on the 

diagnosis by the well camera, the cost-effectiveness of the rehabilitation is 137% higher 

than that of the new well construction in the western area. In the eastern area, the 

cost-effectiveness of the rehabilitation by general technique plus the diagnosis by the 

well camera is 25% higher than that of the new well construction. 
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Table-6  Comparison of Costs and Effects of Countermeasures against Malfunction 

of Well (one well) 

Countermeasures 
against malfunction 

of existing well 

Effect Total Cost (USD) Cost-effectiveness 

Water 
Production 
(m3/50years) 

Turnover 
(USD/50years) 
(@USD0.45/m3) 

Western 
Area 

Eastern 
Area 

Western 
Area 

Eastern 
Area 

Construction of new 
well 

5,891,386 1,590,674 40,179 17,857 39.6 89.1 

Twice rehabilitation 
(advanced method) 
Recovery rate: 76% 

6,544,701 1,767,069 18,830 －  93.8 －  

Twice rehabilitation 
(general method) 
Recovery rate: 38% 

3,091,970 834,832 －  7,520 －  111.0 

Ratio (rehabilitation 
versus construction 
of new well) 

Rehabilitation (advanced)：1.11 
Rehabilitation (general)：  0.52 

0.47 0.42 2.37 1.25 

Effect:  Increase in total volume/amount of drinking water production that was obtained by the 
countermeasures (3 ways: new well construction, rehabilitation (advanced) and rehabilitation 
(general)) in the 50 years 

Total cost: Total of the costs that were spent on the countermesures against the malfunction of the well 
in the 50 years. The costs of rehabilitation include the cost of well diagnosis and inspection 
by the well camera. 

Cost-effectiveness: effect (turnover) ÷ cost 

Rehabilitation (advanced): Rehabilitation by the combination of shock wave method and airlift. The 
costs of rehabilitation include the cost of well diagnosis and completion 
inspection by the well camera. 

Rehabilitation (general): Rehabilitation by airlift method. The costs of rehabilitation include the cost of 
well diagnosis and completion inspection by the well camera. 

 

f. Validity with the product/technology and consistency with the development 

challenges 

As described above, since the diagnosis cost by the well camera increase the 

rehabilitation costs by about 20-60%, the well camera may be unnecessary where cause 

of screen logging and countermeasures are clear. However, such case is rare and types of 

clogging are various. Furthermore it seems that position or depth of a screen sometimes 

differs from the drawings in Bolivia, which makes effects of well rehabilitation more 

uncertain. Due to the uncertain effects of rehabilitation, new wells generally have been 

constructed next to the existing wells as an alternative to recover pumping rate. 

 

As shown in the above evaluation for the effect of rehabilitating existing well to remove 
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the clogging of the screen, extension of existing well life is more cost-effective than 

construction of new well if an appropriate rehabilitation method is selected and 

performed depending on the characteristics of the well. It means that well life extension 

by rehabilitating existing well plays an important role under a limited budget and 

availability of water resources in order to effectively secure water resources and 

increase the rate of accessing safe water especially in the rural and peri-urban areas 

which is the challenge for development. And to select an appropriate rehabilitation 

method in advance, it must be valid that well camera, such as the proposed product that 

provides clear image inside well, and diagnostic technology are applied and 

disseminated. 

Low success rate is one of major challenges when a new well is developed in an area on 

a bedrock. Low success rate makes the water resources development more uncertain and 

makes the construction cost of the well expensive. On the other hand, it is more likely 

that the pumping capacity of the well will be recovered by rehabilitation. As a 

countermeasure in such area, rehabilitation of existing well is securer than construction 

of new well. 

Overexploitation of well often abandon old wells without proper treatment. Through 

those wells, contaminants may infiltrate down through the ground and cause water 

contamination of underground aquifer. It must be a risk of reducing potential of the 

entire groundwater resources. From the viewpoint of water resources management, it 

should be important that rehabilitation of existing wells are emphasized more. 

It is essential to construct a good quality well and to use it as long as possible 

maintaining properly, in order to presserve limited groundwater resources and sustain 

the effective use. For that purpose, it will contribute to capacity development of the 

integrated water resources management that improper construction of wells should be 

excluded by completion inspection using well camera, rehabilitation techniques of 

existing wells should be improved by disseminating well diagnosis technology and lives 

of wells should be extended. 

5) Study on feasibility 

a. Feasibility in ODA projects 

One of the major problems in well maintenance is that there are no clear grounds for 

making decides whether an old well should be abandoned and a new well should be 

constructed instead, whether rehabilitation should be applied to recover the function of 

the well, or which method should be applied for rehabilitation. 

To solve the problem, important things are to inspect the inside of well, to understand the 

situation of malfunction and to select measures suitable for each situation. In particular, 
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basic data such as water level and pumping capacity of wells should be recorded properly, 

aging of wells should be analyzed, and appropriate measures should be applied by 

observing the inside of wells by well camera. A series of the above activities is an 

important system. In order to establish this system in Bolivia, it will be effective to 

provide necessary equipment and guidance/transfer of related technology through Japan’s 

ODA. Especially, it is effective to guide and transfer technologies combining well 

diagnosis with selection of rehabilitation.  , 

Fortunately, for many years, Japan has implemented grant aid and technical cooperation 

projects in water supply sector across the country in Bolivia. As human resources and 

network developed through those projects remain, it would be easy to get cooperation and 

supports from nationwide water supply organizations including MMAyA. 

b. Feasibility in business development 

At the initial stage, we aim to sell the i-Do300FII to national and prefectural water supply 

organizations such as MMAyA and UNASBVIs who are aware of the importance of well 

rehabilitation and diagnosis. If they purchase some cameras and their effectiveness is 

widely known, following them, public water supply corporations in urban areas would 

apply the well diagnosis technology, and private contractors would purchase cameras to 

meet the requirements of the public corporations. Thus, the well diagnosis technology 

using well camera would disseminate across the country. 

In fact, Chuquisaca Prefecture purchased our product by competitive bidding in May this 

year (2015). This is the first case that the governmental organization recognized the 

effectiveness and advantage of our well camera and purchased it. It can be said that our 

product was able to jump over the initial high hurdle. It is expected that UNASBVIs of 

other prefectures and MMAyA follow Chuquisaca Prefecture. Dissemination of well 

camera would be accelerated if the prices of products and technical services are reduced. 

Because experience of operation and maintenance of the well camera such as operability 

and the points to be noted for the maintenance will be recorded and stored, more 

adaptable specifications to Bolivia would be materialized. If the experience can reduce 

the price of the camera simplifying or modifying the original specifications, it is not only 

advantageous in price competition with the competitors but also able to reduce the fee for 

well contractors’ technical services such as well diagnosis. It is considered that it would 

accelerate the introduction and dissemination of the well camera. 

 

4. Proposal for Formulating ODA Projects 

1) Overview of ODA projects 

Concerning ODA projects that utilize the proposed product, possibilities of three schemes 
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of the verification survey with the private sector for disseminating Japanese Technologies, 

the follow-up cooperation and the technical cooperation project are considered. As the 

follow-up cooperation is only once project with the maximum budget of USD200,000, it 

is not likely that a single project can carry out enough demonstration and dissemination 

activities. As for the technical cooperation project, a pure water supply sector is not 

included in the JICA’s projects list in Bolivia and it seems difficult to materialize the 

projects. 

On the other hand, there is high needs of the Bolivian side for the verification survey for 

disseminating Japanese Technologies. Through JICA’s cooperation performance so far, it 

may be easy to get cooperation of the counterpart and information on the project area is 

enough. Therefore the verification survey disseminating Japanese Technologies is 

possible to be realized. It is considered effective that the verification survey 

disseminating Japanese Technologies precedes other schemes and other possible schemes 

follow it. 

Since the verification survey with the private sector for disseminating Japanese 

Technologies is most likely to materialize, the specific contents are proposed as follows. 

Regarding other possible scheme, training program can be combined with the verification 

survey. Utilizing the training program, well administrators or operators of neighboring 

countries such as Peru or Paraguay are invited to workshop in Bolivia and exchange 

opinions and information related to operation and maintenance of wells at the final stage 

of the verification survey. At the workshop, the results of the verification survey are 

reported and the well diagnosis technology using the proposed well camera is introduced 

to the neighboring countries. 

2) Concrete plan and development effects 

a. Project title：The project for well life extension utilizing effective well diagnosis and 

rehabilitation technologies 

b. Goal 

Overall goal: Stable water supply to meet the demand through well life extension 

of existing wells by fixing and disseminating proper diagnosis and 

rehabilitation technology 

Project purpose: It is verified across the country that well diagnosis and selection of 

rehabilitation method using the proposed product are valid in 

Bolivia, and the technologies are transferred to the Bolivian well 

administrators. 

. 

c. Activities 
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①  1st Year 

 Two sets of well camera and one set of well rehabilitation equipment including 

common equipment such as air compressor and high pressure pump which constitute 

a system of well diagnosis and rehabilitation will be procured and assembled in Japan. 

After that, they will be transported to Bolivia and the remaining other equipment 

such as boring rods will be procured in Bolivia. Finally, the equipment will be 

mounted on a track with crane and put into the project as an onboard-type portable 

system. 

 During the 1st Year, for personnel of C/P agencies in charge of well operation and 

maintenance, a technical guidance by lectures for well diagnosis, selection of 

rehabilitation methods and rehabilitation technology will be carried out. In addition, 

a guidance by lectures for planning technique of well life extension including 

budgetary measures and essential monitoring/analyzing techniques of aging of well 

function will be carried out.  

②  2nd Year 

 Detailed survey on functional degradation of wells in the candidate areas for the 

demonstration will be carried out by interviewing administrators of the wells. 

Candidate wells for the demonstration will be selected based on the reslts of the 

survey. 

 Preliminary diagnosis of the candidate wells will be carried out and target wells will 

be finalized using two sets of well camera procured in the 1st Year. In addition, OJT 

on well diagnosis technology will be implemented for the counterpart officials who 

maintain the wells. 

 Moving to the demonstration sites with the onboard-type portable system of well 

diagnosis and rehabilitation, a series of operation work will be carried out starting 

from well diagnosis operation followed by selection of proper rehabilitation method 

and rehabilitation. And the results of demonstration will be reported to the respective 

local officials as a part of verification activities. In addition, OJT on a series of well 

maintenance technologies including well diagnosis, rehabilitation work and 

maintenance of well camera will be carried out mainly to officials of UNASBVIs. 

The demonstration activities will be performed at all target sites. 

③  3rd Year 

 Based on the results of the demonstration in the 2nd Year, well diagnosis, selection of 

proper rehabilitation method and rehabilitation work by region and well structure wll 

be summarized in the form of well diagnosis and rehabilitation menu/manual. 
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 Based on the menu/manual and results of the demonstration, technology seminars 

will be held at the western and the eastern activity bases (Oruro City and Santa Cruz 

De La Sierra City) for the purpose of improvement and dessemination of technologies 

of well diagnosis and rehabilitation. 

d. Outputs 

① Diagnostic technology using the proposed well camera is verified in various areas in 

Bolivia. 

②  Techniques of selecting proper rehabilitation method and effects of the rehabilitation 

are verified in various areas in Bolivia. 

③  A series of above-mentioned technologies from well diagnosis to rehabilitaiton are 

transferred to Bolivian officials who are in charge of operation and maintenance of 

wells. 

e. Indicators 

With respect to the output ①  

Indicator ① : Demonstration of diagnostic technology using well camera is carried 

out for existing wells in three areas that represent various 

topographical, climatorogical and geological conditions in Bolivia.  

With respect to the output ② 

Indicator ②: Based on the results of above demonstrations in three areas, 

rehabilitation methods are selected and carried out, and the effects are 

verified. 

With respect to the output ③ 

Indicator ③-1: During the demonstration in three areas, a series of technological 

OJT for counterpart officials is carried out every time. 

Indicator ③-2: After the demonstration, results briefing will be held in each region 

in order to discuss the effects of the well diagnosis and 

rehabilitation with the Bolivian counterpart officials in chrge of 

maintenance of wells. 

Indicator ③-3: After the demonstration, all results are summarized in the form of 

menu/manual of well diagnosis and rehabilitation. 

Indicator ③-4: Technological seminars are held at two operating bases at the end 

of the project widely inviting well administrators in charge of 

operation and maintenance. 
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f. Inputs 

Japanese side 

①  Japanese Engineers/Technicians 

Team Leader, Chief Adviser, Well Diagnosis Technician, Well Rehabilitation 

Technician, Expert of Training and Manual, Coordinator 

②  Materials and equipment 

Well diagnosis and rehabilitation system (Well camera, Rehabilitation 

equipment, Air compressor, High pressure pump, Generator, other equipment) 

③  Direct costs 

Travel expenses, Transportation expense, Local activities expense 

Bolivian side 

①  Arrangement of the counterpart personnel 

②  Facilities and equipment necessary for the project operation 

Preparing/providing the target wells, training and briefing venues, Work sites 

for demonstration activities, Support vehicle/equipment, Electricity and Water 

③  Storage and maintenance of equipment that are inputted by the Japanese side 

④  Ensuring budget necessary for cooperation with the survey 

⑤  Necessary procedures for the project operation 

 Temporary removal and re-installation of existing facilities/devices 

 Acquisition of permission for demonstration 

 Consideration to the surrounding residents 

 Request for cooperation of stakeholders 

 Tax exemption from customs duties which may be imposed in Bolivia with 

respect to the import of the well diagnosis and rehabilitation system and local 

purchase of products and services 

 Providing available data/information 

g. Counterpart organizations 

①  VAPSB/MMAyA 

②  UNASBVIs (Oruro, Santa Cruz, Chuquisaca perfectures) 

③  Municipal water supply corporations as sub-counterpart (SeLA (Oruro City), 

COSMOL（Montero City） )  

h. Consultation with counterpart organizations 

Although VAPSB of MMAyA was preparing a request to the Government of Japan for 

technical cooperation project that is carried out across the country combining well 

diagnosis and rehabilitation, we informed that a technical cooperation project of pure 

water supply sector is not included in JICA’s project list in Bolivia and it would be 
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difficult to accept the request. Instead of it, we presented and explained the outline of 

the project planned for the next stage, the verification survey with the private sector for 

disseminating Japanese Technologies for disseminating Japanese technologies, to 

VAPSB, and requested VAPSB to cooperate with the project if the proposal is granted 

for the survey scheme by JICA. We also informed that a certain technical guidance and 

technology transfer related to well diagnosis and rehabilitation will be possible through 

the above verification survey, and we have been occasionally exchanging views on the 

survey with the staff of VAPSB. As a result, the Vice Minister of VAPSB expressed their 

approval of our proposal for the project in the next stage and told us that VAPSB was 

willing to cooperate with and support us to drive the project. 

At the demonstration and the technology seminar, the scheme of the verification survey 

with the private sector for disseminating Japanese Technologies and the outline of the 

project were explained to the level of well administrators such as UNASBVI or public 

water supply corporation, and we have kept exchanging the views on the project even 

after the field survey was finished. As a result, it was agreed that they will cooperate 

with us to verify the effect of diagnosis further more through the verification survey. At 

the same time, they requested us to include the technical guidance and technology 

transfer of proper selection of possible rehabilitation technique(s) and rehabilitation 

work in the verification survey. 

i. Implementation system and schedule 

As shown in Figure-7, implementation system of the project to be proposed for “the 

verification survey with the private sector for disseminating Japanese Technologies” is 

on the basis of the same system as this survey and rehabilitation technology is added to 

the project.  

In addition, as natural conditions such as geology, topography and climate vary in 

Bolivia, the implementation system will enable the project team to carry out the 

demonstration activities in a wide range of areas such as the western highlands, the 

eastern tropical plains and semiarid zone (Gran Chaco) in order to try well diagnosis and 

rehabilitation corresponding to the difference of natural conditions. 

In particular, a Japanese well contractor who has developed an advanced rehabilitation 

technique is added to the supporting group and equipment which copes with a series of 

techniques from well diagnosis to rehabilitation is prepared. Specifically, the Japanese 

well contractor nominated so far is Eath Trust Engineering Co., Ltd. which is 

headquartered in Sapporo City as well as the project proposer, Raax Co., Ltd., and has a 

track record not only in the rehabilitation of water well but also in the rehabilitation of 

hot spring well that scale tends to adhere to more severly than water well. 

Regarding the Bolivian counterparts, MMAyA plays a leading role of the counterpart 
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team, prefectural UNASBVIs practically cooperate with the Japanese Team in carrying 

out demonstration and water corporations in urban areas prepare wells for demonstration 

as sub-counterpart. 

 

 

Figure-7 Implementation System of the Verification Survey with the 

Private Sector for Disseminating Japanese Technologies 

 

Implementation schedule is as shown in Table-7. By dividing the entire project period 

into three Years, the 1st Year is mainly equipment procurement period to manufacture, 

purchase, assemble and transport the equipment necessary for the project, the 2nd Year is 
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demonstration activities period to carry out demonstration of well diagnosis and 

rehabilitation, and the 3rd Year is organizing and reporting period to create a manual and 

hold technology seminars. The entire project period is 28 months from the 

commencement in March 2016 until the submission of the final report in June 2018. 

Table-7 Time Schedule of Verification Survey with the Private Sector for 

Disseminating Japanese Technologies 

 
 

j. Estimated amount of project costs 

Total amount of the proposed verification survey with the private sector for 

disseminating Japanese Technologies costs is estimated to be 100,000 thousand yen. 

k. Specific development effect 

Demonstration activities in the verification survey with the private sector for 

disseminating Japanese Technologies will clarify the methodology of well diagnosis 

using well camera and appropriate rehabilitation method according to the results of 

diagnosis.  

It will provide clear grounds for selecting possible measures against malfunction 

including abandonment of old well and construction of new well though it has been 

done blindly. As a result, a well operator can avoid useless spending such as 

abandoning recoverable well or waste of expenses by trial and error, and it becomes 

easier to rehabilitate well. 

As the demonstration activities become widespread, regional features of well diagnosis 

and rehabilitation become clear, and it becomes a trigger for the technologies to 

disseminate. 

Year
Month 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6

Reporting

Legend ： 　activities in Bolivia 　activities in Japan

Assembling system for diagnosis and
rehabilitation of well

yers : 2018

Preliminary diagnosis of candidate wells using
well camera

Guidance by lectures for planning technique of
well life extension

Deciding wells for demonstration, Preparation for
demonstration

Implementation pf demonstration of diagnosis and
rehabilitation of wells

Creating menu/manual for diagnosis and
rehabilitation of wells

Technology seminar in Bolivia

year 2016

Procurement of equipment

year 2017

Deciding specifications of rehabilitation
equipment

Project
Year

Activities

3

Transportation and customs clearance

Selection of candidate wells for demonstration

1

2
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Activities of the verification survey include technical guidance for planning method of 

well life extension, periodical monitoring of functional deterioration of well inevitable 

for the planning, analysis of the monitored data, and so on. When rehabilitation 

techniques applicable in Bolivia are properly selected and periodical monitoring of 

well function and planning method of well life extension is taken root, the effective 

way to secure water supply with limited budget according to water demand can be 

planned by comparing cost-effectiveness of well rehabilitation and new well 

construction. Water supply rate and quality of water supply services will be improved 

especially in rural areas where UNASBVIs assist in operating and maintaining wells. 

3) Target areas and surrounding situation 

As target areas of the demonstration activities, three cities have been nominated at 

present. They are Oruro City (Oruro Prefecture), Montero City (Santa Cruz Prefecture), 

Machareti City (Chuquisaca Prefecture) that represent the western highlands, the eastern 

tropical plains, and semiarid zone (Gran Chaco), respectively.  

4) Challenges in ODA project formulation 

Although the needs for functional recovery of wells are high in Bolivia, only 
establishment and dissemination of diagnosis by well camera is insufficient. The 
results of this survey have made it clear that a series of technologies including 
proper selection of rehabilitation method and effective rehabilitation should be 
established and disseminated. Therefore, in the verification survey with the private 
sector for disseminating Japanese Technologies, selection and carrying out of 
rehabilitation methods currently applied in Bolivia will be demonstrated, and an 
advanced Japanese technique will be introduced and applied to the wells that 
general rehabilitation methods could not recover the function. 

In Bolivia, as natural conditions such as topography, geology and climate are various, 

quality of groundwater and features of functional deterioration are also various. 

Therefore, diagnosis by well camera may not be disseminated unless demonstration 

activities are carried out on a nationwide scale to some extent. 

It is essential to construct a good quality well and to use it as long as possible 

maintaining properly, in order to presserve quantity and quality of limited groundwater 

resources and sustain the effective use. For that purpose, it will be a part of an integrated 

water resources management that improper construction of wells should be excluded by 

completion inspection using well camera, rehabilitation techniques of existing wells 

should be improved by disseminating well diagnosis technology and lives of wells should 

be extended. 

5) Correspondence relating to environmental and social considerations 
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Taking the effects of demonstration into account, wells located in urban areas are 

nominated. As heavy machines such as air compressor or high pressure pump cause noise 

and muddy water, the wells where houses are densely constructed around are excluded 

from candidates. Although consent of local residents will be asked to counterparts and 

taken in advance, the well are excluded from candidates if the consent is not taken. 

 

5. Plan for the Raax’s Business Development 

1) Results of market analysis 

As competing products, European and American manufacturers’ products are generally 

known in Bolivia. Although sales agent was not confirmed, prices of the products are 

USD25,000 – 30,000 on the internet. According to the interview survey, only one 

Cochabamba-based private well contractor, HIDRO DRILL, has a well camera and 

provides technical services of well diagnosis. 

The water supply department of Santa Cruz Prefecture (PROASU-JICA) intends to make 

use of the technical services of well diagnosis using camera, but it has not been realized 

yet due to high price of the services. On the other hand, EPSAS of La Paz-El Alto cities 

entrusts a private contractor, HIDRO DRILL, with the technical services including well 

diagnosis using camera and rehabilitation. There is a little difference in outsourcing by 

region, but the intension that water operators utilize such technocal services has been 

born. 

It should be UNASBVIs of nationwide nine prefectures who purchase the well cameras 

and assist rural water supply systems in carrying out well diagnosis and rehabilitation. 

And it should be private well contractors who purchase the well cameras and are 

entrusted with well diagnosis and rehabilitation by water supply companies in urban 

areas. 

As actual working days are considered as 250 days/yr. taking holidays into account, the 

number of times that a well camera is annually used for well diagnosis and inspection is 

estimated to be 25 as it takes about 10 days to carry out both well diagnosis and 

rehabilitation. If well diagnosis and rehabilitation is carried out every 10 years, at least 

11 cameras are necessary to carry out the work for 2,600 deep wells.  

Including MMAyA that is in a position to manage and supervise the nationwide water 

supply services, there should be 10 organizations who are able to own the camera. If each 

organization owns a camera and is flexible to each other, it would be almost possible to 

carry out well diagnosis and rehabilitation for 2,600 wells every 10 years. If the 

organizations need a spare camera, it can be expected to sell 20 units for these ten 

organizations. 
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On the other hand, private well contractors are not entrusted with well diagnosis and 

rehabilitation by the above organizations. Well contractors will still need well camera 

even if the above organizations own their cameras. Water supply companies in urban 

areas would require of the well contractors for well diagnosis using camera if UNASBVIs 

often carry out the diagnosis for rural wells. The needs of well contractors for well 

camera would be boosted if diagnosis, verification of rehabilitation and completion 

inspection of new well are required by guideline or regulation. Activities to request 

MMAyA to issue the guideline or regulation should be continued. 

As there are about 150 well contractors across the country, it might be possible to sell 

about 50 cameras if 30% of them start the technical services using well camera. Then it 

should be a mid- and long-term target to sell and disseminate 50 well cameras to the well 

contractors. 

2) Assumed business plan and development effect 

a. Implementation system to expand assumed overseas business 

Basically, consignment through local sales agent is assumed, and new investment such 

as building a sales network by our own capital is not considered at this stage. For the 

time being we intend to proceed with business targeting public water supply 

organizations at national and prefectural level, and would like to actively participate in 

the bidding through the local sales agent. 

b. Time schedule for dissemination of the product 

＜year 2015～2018＞  

Firstly, the sales system is developed with a formal sales agency agreement with a local 

partner. Within the year 2015, after-sales service system is established by training local 

partner for maintenance and inspection technology. Secondly specifications of the 

proposed product, i-Do300FII, are reviewed to lower the price in order to win the price 

competition with competing products, the design is changed and prototype is completed 

by around mid-2016. 

Through 2016 to 2018, the proposal is submitted to JICA for the verification survey with 

the private sector for disseminating Japanese Technologies and the project is 

commenced when JICA entrusts implementation of the project to us. In this period, the 

sales of well camera are proceeded mainly to counterpart organizations like UNASBVIs. 

As the minimum number of well camera to inspect and diagnose about 2,500 wells 

across the country, two sets for each prefecture and for MMAyA, totally 20 sets of 

camera seem to be necessary. Thus, this should be the minimum sales target. 

＜year 2019～＞  
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Based on the effectiveness and our achievements of a series of technological system 

from diagnosis to rehabilitation verified by the ODA project, sales to well maintenance 

sections of UNASBVIs who support rural water supply and sales to private contractors 

who have been awarded the sole contract for the maintenance of wells in urban areas by 

public water supply corporations will be emphasized  

In parallel, sales to public sector and private sector (factories, farms, mines, 

construction companies, etc. ) who use deep wells or carry out survey boring will be 

developed aiming the sales of other type of bore hole camera. Furthermore, sales 

channel will be developed toward the neighboring countries such as Peru or Paraguay. 

c. Assumed development effect 

The utilization of the proposed product will urge the well operators or administrators to 

carry out detailed functional diagnosis of wells and to integrate the experience in a 

manual, which helps them properly consider and plan the range/timing/method/cost of 

measures.  

To exactly understand situation of well by diagnosis and inspection and to make it clear 

which measures should be taken including abandonment of well would make it possible 

to secure necessary volume of water even if the budget is limited and to realize proper 

maintenance of groundwater resources considering overdevelopment of groundwater. 

Especially, rural water supply services would be improved by the support of UNASBVI.    

d. Prospect of local partners 

As a local partner that acts as a sales agent, SUIGEN SRL headquartered in Santa Cruz 

de la Sierra City has been selected. SUIGEN SRL has originally engaged in the business 

of drilling and maintaining wells and facility construction. It employs 58 persons 

including full-time base eight engineers, three mechanics, five office clerks and other 

project-contract base staff. SUIGEN SRL is familiar with groundwater development and 

maintenance and has a network of the various agencies and private contractors related to 

the water supply business. SUIGEN SRL has business relations with some Japanese 

companies and served as a sales agent of the geological survey equipment. SUIGEN 

SRL is trusted by these Japanese companies. 

In this survey period, SUIGEN SRL purchased a well camera and preparing for technical 

services of well diagnosis and rehabilitation using the camera. It is expected that they 

will get familiar with operation and maintenance of the well camera by using practically 

and they will become more reliable as a sales agent who is able to cope with minor 

repair at least. 

3) Risks and Challenges in business development 
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Recent economic trends tend to raise import tariffs on machinery, which is also a risk of 

pushing up import prices. Leaving only essential functions as well camera, specifications 

will be reviewed to lower the current price to the extent that beat the price competition 

with other products. 

For the response to equipment failure, the proposed product has been evolving through 

the years from the development in 2002, very small equipment failure occurs. Although 

the risk seems to be lower as far as the well camera is normally used and maintained, it 

should be considered to let the staff of the sales agent receive the training program and to 

build the local repair system to cope with failure to some extent in Bolivia.  
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