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Abstract
Most institutions are familiar with 

capacity building; however, sustainable 
capacity-building programs can be elu-
sive since long-term capacity building 
is often directly related to organiza-
tional change. A sustained program of 
capacity building will often have an 
impact on an organization even if orga-
nizational change is not the target. The 
concepts of both capacity building and 
organizational change are generally 
well understood, and there is a need to 
create a program that combines both 
topics. Most efforts at organizational 
change fail, since successful program 
implementation depends on the abil-
ity of managers and staff to adopt and 
adapt the program principles. There-
fore, strategic goals and objectives must 
be carefully developed into a strategic 
plan to be adopted in any development 
program. Capacity building used as the 
basis for an organizational-change pro-

gram will result in a workforce of highly 
skilled professionals that adopts the 
strategic initiative.

With lessons learned via an exten-
sive capacity building program in Egypt, 
desired strategic goals and objectives can 
be applied in Jordan, utilizing a long-
term capacity-building program with 
the added feature of the development 
of entities tasked with the preservation 
of Jordan’s historic sites. The initiative 
can be dynamic and adjustable in nature 
rather than static, which could raise 
barriers, and include continuous mon-
itoring and evaluation of the process 
in order to generate corrective actions 
to remove barriers and thus keep the 
momentum moving forward.

In this paper, three models of orga-
nizational change are presented. The 
paper contends that although a capacity 
building initiative may be a long process, 
such a program will provide for a more 
efficient organizational change resulting 
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in a professional entity that sustains the 
professionalism through a continuation 
of capacity building activities.

Introduction
“Capacity building” is an expression 

that is generally used for short-term 
training initiatives. Universities are often 
tasked with the basic teaching of non-
graduate programs meant to prepare 
the individual for entry-level positions. 
Workshops and short training initiatives 
are therefore often used to fill gaps in an 
individual’s personnel lack of skills and 
knowledge. Workshops are the main 
vehicles for the transfer of informa-
tion that is used to improve individual 
knowledge and increase efficiency and 
personnel performance, but how do 
these actually affect the organization? It 
is generally assumed that organizations 
benefit from these changes, but to what 
extent, and how can it be measured? 
An organization utilizes workshops to 
address an area that needs improve-
ment within the entity. In dealing with 
historic site and artifact preservation, 
long-term field experience is superior to 
short-term workshops. Post-university 
field experience influences an organi-
zation’s professionalism by improving 
the capacity of the individual and better 
prepares the person with the knowledge 
and skills that are used in preservation 
actions. An entity that recognizes a 
need to improve the entire organization 
should use long-term capacity-build-
ing programs to enact overall change. 
There are many benefits to developing 
and implementing a capacity-building, 
organizational change initiative. For any 
entity that requires an overhaul of its 
structure, long-term capacity building is 
the method best suited for overall orga-
nizational change.

Organizational Change
There are abundant publications 

available on organizational change, and 
most are specific to countries, sectors, 
occupations, etc., although there are 
common factors in the organizational 
change components, publications, and 
experience that make it clear that gov-
ernment organizations have their own 
specific culture dependent on the origin 
of the country. Organizations focus on 
change to improve the existing system 
and oftentimes pursue sustainability as 
part of their reasoning for change. In 
Jordan, although strategies have been 
developed, publications are lacking on 
the process of government organiza-
tional change, especially with the focus 
on heritage preservation.

Junginger (2017) discusses the con-
cept of design in public-service policies 
and suggests that the ability to integrate 
product, process, and service sys-
tems with people’s needs, capabilities, 
powers, and values is essential for pol-
icymakers and public managers who 
work at all levels of government. It is 
their responsibility to conceive, develop, 
and deliver public services that achieve 
desired social outcomes. For bureau-
cracies that have been built around 
paper forms and documents, the shift to 
electronic files and online services, for 
example, presents both opportunities 
and challenges. Junginger (2017) goes 
on to mention that solutions demand 
cross-ministerial, cross-governmental, 
and cross-organizational collaborations 
to design and develop together.

Organizational change for the her-
itage and preservation sector in Jordan 
requires an innovative approach. As 
stated by Patra and Krishna (2015), 
“open innovation” is considered as 
the latest corporate philosophy that 
integrates internal experience and capa-
bilities and external knowledge and 
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competence to accelerate the develop-
ment of any organization. To change an 
organization’s capabilities in the heritage 
and preservation sector, lessons can be 
learned with the application of success-
ful capacity-building programs with 
similar governmental structures and 
cultures.

The Lessons from Egypt for an Appli-
cation to Jordan

USAID funded a long-term capacity
-building program utilizing the Egyptian 
Ministry of Tourism and Antiquities 
conservation employees who centered 
on conservation and restoration of his-
toric structures and objects in Egypt. 
The structures that were used as the 
instrument of the training program 
included historic temples, tombs, statue 
reconstruction, and small-object con-
servation. The initiative included an 
intensive nine-month-per-year capac-
ity-building program that included 
special focus on conservation, pho-
tography, masonry, recycling, project 
management and supervision, mentor-
ing, solar-energy applications, and site 
improvements. The capacity-building 
project started in 2007 and was com-
pleted in 2018. The eleven-year program 
provided the trainees badly needed 
post-university experience in applied 
techniques, matching these to avail-
able Egyptian resources. For example, 
computers and software were in short 
supply, so the program trained photog-
raphers to generate photographic plates 
to be used for the detailed documenta-
tion process. This program began with 
foreign management personnel who 
were gradually replaced by Egyptian 
supervision. The eleven years of training 
produced conservators who followed 
international practices in conservation 
applications such that the Egyptian 
Ministry of Tourism and Antiquities has 

ramped up their conservation activities 
due to this capacity-building initiative, 
and it has changed the professionalism of 
the entire department, even though this 
was not the original intent. In the future, 
some of the conservation employees will 
attain management level positions and 
assure continuation of appropriate con-
servation activities. The program has 
indeed changed the organization. Some 
of the program initiatives are shown in 
FIG. 1.

It should be noted that the local 
community also benefited from this 
program. As part of the project delivera-
bles, local employment was used during 
a four-year program, resulting in over 
1,500 individuals obtaining extended 
full-time work. Other resultant bene-
fits were obtained by purchasing locally 
from suppliers and vendors, with most 
beneficiaries being micro- and small 
businesses (American Research Center 
in Egypt 2015, 2017) (FIG. 2).

Models of Organizational Change
There are many models developed 

to understand the concept of organi-
zational change. Experience with the 
actual implementation of organizational 
change places the process in perspective. 
The author has developed three models 
based upon his personal experience in 
capacity-building and organizational 
change initiatives that have led to cer-
tain observations of the mechanics of 
the programs. 

Model 1: Redundancy Model
Shown in FIG. 3, the Redundancy 

Model is the simplest, and although it can 
be effective, serious thought should be 
considered prior to implementation due 
to its exclusion of basic individual con-
sideration of any compassion towards 
employees. The model encompasses 
strategy objectives and development of 
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the system change that involves general 
dismissal of all upper management and 
some staff and implementation of the 
program with new upper management. 
According to Le Clainche and Lengagne 
(2019), studies show significant negative 
effects on health for workers who have 
lost their jobs, and this can also have a 
negative effect on the remaining employ-
ees, who may be affected by uncertainty 
regarding their future linked to the fear 
of being the next one to be laid off, 
resulting in a feeling of job insecurity, 
which may have adverse effects on their 
health status. Stayers may be worried 
about the consequences a future job loss 
could entail for their social and family 
life, and seeing their co-workers becom-
ing unemployed may have a detrimental 
psychological impact on them; they may 
also be affected by a feeling of guilt and/
or failure. A study by Moore et al. (2003) 
has shown that living in a state of uncer-
tainty about one’s future job security is 
a stressful condition with potentially 
harmful consequences. In addition, it 
should be noted that research by Fløvik 
et al. (2019) has shown that exposure to 
organizational changes at the individual 
level indicated an elevated risk of subse-
quent clinically relevant mental distress 
following both separate, multiple, and 
repeated organizational changes.

Model 2: Conventional Model 
The Conventional Model, shown in 

FIG. 4, is more complex and thus more 
difficult to implement. Like all programs 
it starts with a strategy with goals and 
objectives. It must have support from 
upper management and employees who 
must not only actively support the pro-
gram but must also adhere to the goals 
and objectives of the change process. 
Monitoring is essential in this process 
as the system is implemented so that if 
barriers form in the process of change, 

corrective actions can be taken for prog-
ress to continue. This may also involve 
periodic workshops in an attempt to 
remove obstacles and reinforce the skills 
required for change.

Failure of the organizational change 
process often occurs with this model 
due to several reasons, with references 
on failure rates ranging from 50 to 90 
percent. Burnes (2017), however, prob-
ably states it best by asserting that we 
can dispute whether or not the fail-
ure rate is 70 percent, we can dispute 
whether or not some types of change are 
more difficult to undertake than others, 
and we can also dispute whether or not 
some organizations are better able than 
others to achieve successful change; 
however, what seems beyond dispute is 
that managing change is one of the most 
problematic tasks organizations under-
take.

Regardless of the failure rate of orga-
nizational change, it can be said that logic 
would dictate that there is not a standard 
process or model that ensures successful 
transformation, otherwise there would 
be a higher rate of success. There are 
many variables that influence success-
ful transition, and variables must be 
considered, customized, and addressed 
when developing the process of change. 
In spite of the fact that there is a large 
failure rate associated with the Conven-
tional and similar models, entities still 
utilize this process when seeking and 
implementing organizational change. 

According to Rosha and Lace 
(2016), change can also cause a number 
of problems, since individuals need to 
achieve goals and develop at the same 
time that they have to deal with the trou-
bles caused by change. This issue can be 
reduced by designing and implement-
ing a capacity building-organizational 
change long-term program. The pro-
gram is less internalized in an office 
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setting and can somewhat separate itself 
from the day-to-day office activity.

Model 3: Capacity-Building Model
As shown in FIG. 5, the Capaci-

ty-Building Model combines capacity 
building with organizational change uti-
lizing capacity building as the means for 
organizational change. Extended peri-
ods of capacity building do effect change 
in an organization even if change is not 
the target.

In this model, barriers are reduced, 
and the program plan includes the fac-
tor of sustainability mainly due to an 
activity disconnect from the entity office 
structure. A combination program with 
strategic goals and objectives needs 
analysis along with an implementation 
plan to be developed. For instance, if 
a historic site (or sites) is chosen as 
the capacity-building instrument, both 
technical and training aspects can be 
identified as being part of the capacity
-building program. Any such intensive 
training program needs to be imple-
mented for an extended period of time 
(suggested nine months per year) that 
initially includes foreign trainers cou-
pled with ministry and/or Jordanian 
university professors. Having university 
professors involved in the program can 
also affect the modification of univer-
sity instruction. Any profession in the 
entity can receive intensive training on 
a site, with administration, publishing, 
and community-involvement aspects 
just some examples. Through time, and 
utilizing monitoring and evaluation and 
corrective action techniques, highly 
skilled individuals are identified as 
potential managers. As part of the plan, 
these potential managers, as well as more 
highly trained individuals, will mentor 
less experienced and new trainees to the 
program and create a sustainable system 
that can continue through generations. 

After many years, potential qualified 
personnel would be trained as super-
visors and upon reaching the point of 
self-sufficiency, foreign trainers can be 
gradually replaced with the Jordanian 
supervisory trainees that have excelled 
in the capacity-building program. These 
highly trained individuals gradual-

ly become managers in the entity 
organization along with other trainees. 
Through time, as employees retire or 
leave the government entity, they are 
replaced by the highly trained individ-
uals from the capacity-building program 
who are committed to the new system. 
New field supervisors are trained when 
others leave the program, ensuring a 
sustainability factor where eventually 
trained staff will fill the entire entity. 
The final product is a gradual organi-
zational change that has turned into a 
highly skilled, professional entity able to 
continue the capacity building process. 
With an efficient monitor and evaluation 
ingredient, the plan is dynamic and can 
adjust to specific circumstances or needs 
rather than a static and rigid plan that is 
detrimental to the overall strategy.

As shown in FIG. 5, the Capacity
-Building initiative can focus on many 
professions. To encourage an entity 
that is interconnected between the 
departments and professions, the capac-
ity-building program should include as 
many entity professions as possible. 
Professions highlighted in the training 
list in FIG. 5 include, but are not limited, 
to the following:

•	 Survey Mapping

•	 Research

•	 Assessments and Needs Analysis

•	 Geology and Geophysics

•	 Archaeology
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•	 Conservation

•	 Osteology

•	 Ceramics

•	 Architecture

•	 Engineering

•	 Photography and Photogrammetry

•	 Accounting

•	 Publishing

•	 Site Development and Improvement 
for Visitors

•	 Site Management

•	 General Administration

•	 Community Involvement

•	 Local Small Businesses, Vendors, 
and Micro-businesses

•	 Tourism

•	 Museums

•	 Monitoring and Evaluation

Each profession should have its own 
focus within the program, and other 
professions that are associated with the 
focused activity should be included in 
the program. In the process of train-
ing different professions from the same 
entity on the same site, the integration 
of the professions becomes a collabora-
tive effort. Working together in the field, 
with many professions overlapping in 
their skills, the individuals will improve 
the entity’s overall performance and 
learn to work together. It forms the basis 
of teamwork of the various specialties 
that is acutely needed in the heritage and 
preservation sector.

Foundations of an Implementation 
Program

The success of any plan is the stra-
tegic goals and objectives based upon 
desired changes in the organizational 
structure and upon the needs analysis of 
current staff capacities. The needs anal-
ysis should include what professions 
may be lacking in terms of skills, along 
with equipment needs, to be on par with 
current international standards. As part 
of the program, new departments can 
even be formed. This is an extensive 
process that involves breaking down 
the concurrent multi-step strategic 
goals and objectives into a sustainable 
implementation plan based upon the 
needs and desires of the final product. 
The formulation of the Implementation 
Program should contain the capacity
-building factors that are revealed in the 
needs analysis. Change management is 
based on what the organization wants 
to become and how best to achieve it as 
part of the strategic initiative. Research 
and identification of psychological fac-
tors must also be included in the plan 
because the existing culture of the orga-
nization must be explored along with 
how the changes will affect upper man-
agement, as well as staff morale and 
attitudes. Productivity can be affected 
with changes and is a major factor in 
determining the change process. This is 
where a more dynamic plan comes into 
play with a monitoring-and-evaluation 
component, along with corrective action 
techniques. It is generally assumed that 
when an individual obtains more skills, 
especially matching international stan-
dard methods, their confidence level 
increases, providing an improved feeling 
of security which reduces stress.

JOHN SHEARMAN



—597—

Benefits of a Capacity-Building-Orga-
nizational Change Management Plan

First and foremost, the benefit of 
an effective Capacity-Building-Orga-
nizational Change Management Plan 
is that the organization becomes a 
more professional entity on par with 
current international practices, includ-
ing training in administration and site 
management and maintenance. Other 
benefits may include reduced train-
ing cost when the capacity-building 
program is used for new employees 
only upon reaching the goal of obtain-
ing a more professional organization, 
thus contributing to the sustainable 
part of the strategic goal. A plan can be 
developed to fit the cultural situation 
combined with the entity’s main func-
tion, and it is also understood that other 
entities outside the institution may ben-
efit. For example, a well-managed and 
informative site attracts tourists, thus 
affecting the tourism industry as well as 
community vendors and businesses that 
serve the visitors.

Disadvantage of a Capacity-Build-
ing-Organizational Change Man-
agement Plan

In general terms, the main disadvan-
tage is the time and cost of the program. 
There are major costs involved in the 
long-term capacity building aspect of 
the project. The Capacity Building-
Organizational Change Management 
Plan is a long-term multi-year project 
and requires sustained financial support, 
from the beginning phases of the pro-
gram. Although year to year expenses 
can be reduced or stabilize as time goes 
on with more program efficiency, exter-
nal financial support may sometimes be 
necessary.

Issues to Consider
The need of foreign trainers is an 

aspect that requires additional dis-
cussion, since this can conflict with 
nationalism and pride and create obsta-
cles. Jordan and other countries have a 
sense of pride that could conflict with 
outsiders in a capacity-building-orga-
nizational change project. To put this 
in context, Pant and Ojha (2017) assert 
that even as the developing world con-
verges towards management ideas and 
practices rooted in the evolution of the 
industrialized West, it sustains—at both 
an implicit and explicit level—practices 
and values rooted in the local manage-
rial ethos. There is, therefore, a need 
to examine how and which managerial 
values are acted upon within develop-
ing country enterprises and how these 
values are reflected, projected, or dis-
guised in the organizational identities of 
these enterprises. In support of the use 
of foreign trainers, a parallel example 
from the UAE and Saudi Arabia’s use 
of foreigners in the initial stages of the 
oil industry is applied. Butt (2001) also 
uses the example of foreigners develop-
ing Abu Dhabi’s oil industry into what it 
is today accepting the fact that their own 
industries needed outside expertise to 
help in developing oil and gas production 
and in incorporating the latest technol-
ogy in their industries. Al-But’hie and 
Eben Saleh (2002) note that the high 
influx of foreign experts in the country 
of Saudi Arabia is another factor that 
may have contributed into shaping the 
country’s entire current pattern of labor 
forces and urbanization. This highlights 
the cultural and psychological aspect of 
the organization relative to the strategic 
plan and the reason why a Jordanian 
solution requires customization merg-
ing features of Jordanian practices with 
international standards relative to the 
implementation.
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Further Points
According to Abbott (2021), overall, 

change management is the understand-
ing that the organization does not 
change, people do, and as a result the 
organization has an outward change 
due to internal transformations, con-
firming that change only occurs from 
the inside out. As stated by Lawson and 
Price (2003), employees will alter their 
mindsets only if they see the point of 
the change and agree with it—at least 
enough to give it a try so the surrounding 
structures (reward and recognition sys-
tems, for example) must be in tune with 
the new behavior and employees must 
have the skills to do what is required. 
Finally, employees must see people they 
respect modeling these changes actively. 
Each of these conditions is realized 
independently; together they add up to 
a way of changing the behavior of people 
in organizations by changing attitudes 
about what can and should happen at 
work. Kotter (1995) states the fact that 
the most general lesson to be learned 
from the more successful cases is that 
the change process goes through a series 
of phases that, in total, usually require 
a considerable length of time. Lempert 
(2015) asserts that the irony of expos-
ing the flaws in development projects 
today is that the “experts” who are in 
the position to make changes have little 
incentive to change, while those who are 
best protected by change are the least 
informed and organized about where 
or how to begin to push for reforms. An 
indicator can facilitate change, but like 
other improved tools, it must be in the 
hands of those willing and able to use it. 
Finally, in adapting a program to local 
conditions, Shearman (2022) states 
that often new technology that is not 
available in the developing country is 
specified in order to provide the client 
with the best performing item without 

thought of maintenance and sustain-
ability. In this case, cultural local habit 
factors should be assessed in order to 
provide the community and visitors a 
sustainable outcome that addresses all 
stakeholders. The capacity-building-or-
ganizational change must be customized 
to Jordanian culture.

Conclusion
There are many factors to identify 

and address in a capacity-building-or-
ganizational change process than we can 
produce in this paper. The paper has just 
outlined ideas and arguments support-
ing the capacity-building-organizational 
change process. However, the basic pro-
cess discussed provides a starting point 
that can be developed into plans when 
connecting with experienced experts 
in the general topics presented here. 
Together, the experience can work for 
any entity to develop and implement a 
dynamic plan that serves the culture of 
the organization as well as other consid-
erations.

To conclude, a summary of seven 
main points is reflective of the main 
themes and concepts of a Capacity-Build-
ing-Organizational Change Program:

1. 	 Develop strategic goals and objec-
tives to align with the vision of the 
organization.

2. 	 The plan must consider cultural and 
psychological aspects.

3. 	 The plan must consider and contain 
implementation procedures.

4. 	 Monitoring and evaluation with cor-
rective action procedures is essential 
in an Implementation Plan.

5. 	 Long-term training is required to 
imprint capacity building efforts.

6. 	 Outside sectors also benefit from the 
plan.

7. 	 If the process is followed through, 
the end result is a sustainable, pro-
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fessional organization dedicated to 
historical preservation.

Acknowledgements
The author acknowledges the fact 

of financial and other forms of support 
from the United States Agency for Inter-

national Development (USAID) for its 
continual collaboration internationally 
and in Egypt and Jordan specifically, in 
training, tangible and intangible cultural 
support, historic preservation, tour-
ism, women and youth, and community 
development.

1. 	 Select photographs of the Egyptian capacity-building program (photos courtesy of the American 
Research Center in Egypt [ARCE]).

CAPACITY BUILDING FOR SUSTAINABLE PRESERVATION



—600—

2. 	 Local workers (left) and local micro-small businesses serving the workers (right) (photos courtesy 
of the American Research Center in Egypt [ARCE]).

3. 	 Redundancy Model of Organizational Change (graphic by J. Shearman).

4. 	 Conventional Model of Organizational Change (graphic by J. Shearman).

5. 	 Capacity-Building Model of Organizational Change (graphic by J. Shearman).

JOHN SHEARMAN



—601—

6. 	 Foundations of an Implementation Program (graphic by J. Shearman).

Bibliography
Abbott, G. 2021. “he Psychology of 

Change Management: A Complete 
Guide. Blunt Therapy. https://www.
blunt-therapy.com/psychology-
of-change-management/#Why_
Change_Management_Initiatives_
Can_Fail.

Al-But’hie, I.M. and Eben Saleh, M.A. 
2002. Urban and Industrial Devel-
opment Planning as an Approach 
for Saudi Arabia: The Case Study of 
Jubail and Yanbu. Habitat Interna-
tional 26:1–20.

American Research Center in Egypt. 
2015. Final Report, October 1, 2011 
through December 31, 2014: Job 
Creation through Cultural Resource 
Management in Luxor (APS). 
USAID Agreement No. AID 263-
A-11-00020. https://pdf.usaid.gov/
pdf_docs/PA00KHC4.pdf

__	 2017. Quarterly Report, April 1, 
2017–June 30, 2017: Cultural Heri-
tage Tourism Project in Egypt (APS). 
USAID Agreement No. AID 263-A-
15-00007. USAID. https://pdf.usaid.
gov/pdf_docs/PA00TQZG.pdf

Burnes, B. 2017. Managing Change. 
7th Edition. Harlow, UK: Pearson 
Education.

Butt, G. 2001. Oil and Gas in the UAE. 
Pp. 231–248 in I. Abed and P. Hellyer 
(eds.), United Arab Emirates: A New 
Perspective. London: Trident Press.

Fløvik L; Knardahl, S. and Christensen, 
J.O. 2019. Organizational Change 
and Employee Mental Health: A 
Prospective Multilevel Study of the 

Associations between Organiza-
tional Changes and Clinically Rele-
vant Mental Distress. Scandinavian 
Journal of Work, Environment and 
Health 45(2):134–145.

Junginger, S. 2017. Design Research and 
Practice for the Public Good: A 
Reflection. She Ji: The Journal of 
Design, Economics, and Innovation 
3(4):290–302. 

Kotter, J.P. 1995. Leading Change: Why 
Transformation Efforts Fail. Har-
vard Business Review, March–April 
1995:59–67.

Lawson, E. and C. Price. 2003. The Psy-
chology of Change Management. 
McKinsey Quarterly 2003 Special 
Edition: The Value in Organiza-
tion:31–41.

Le Clainche, C. and P. Lengagne. 2019. 
The Effects of Mass Layoffs on 
Mental Health. IRDES Working 
Paper 78. Paris: Institut de recherche 
et documentation en économie de la 
santé.

Lempert, D. 2015. A Quick Indicator 
of Effectiveness of ‘Capacity Build-
ing’ Initiatives of NGOs and Inter-
national Organizations. European 
Journal of Government and Eco-
nomics 4(2):155–196.

Moore, S., L. Grunberg, R. Anderson-
Connolly, and E. Greenberg. 2003. 
Physical and Mental Health Effects 
of Surviving Layoffs: A Longitudinal 
Examination. Working paper. Boul-
der: Research Program on Political 
and Economic Change, Institute of 
Behavior Science, University of Col-

CAPACITY BUILDING FOR SUSTAINABLE PRESERVATION



—602—

orado at Boulder 
Pant, A. and A.K. Ojha. 2017. Managerial 

Values and Organizational Identities 
in the Developing World: An Intro-
duction to the Special Issue. Journal 
of Human Values 23(1):vii–xii.

Patra, S. and V. Krishna. 2015. Global-
ization of R-and-D and Open Inno-
vation: Linkages of Foreign R-and-D 
Centers in India. Journal of Open 
Innovation: Technology, Market, 
and Complexity 1(1):7. https://doi.
org/ 10.1186/s40852-015-0008-6

Rosha, A. and N. Lace. 2016. The 
Scope of Coaching in the Context 
of Organizational Change. Journal 
of Open Innovation: Technology, 
Market and Complexity 2(1):2. 
h t t p s : // j o p e n i n n o v a t i o n .
springeropen.com/articles/10.1186/
s 4 0 8 5 2 - 0 1 6 - 0 0 2 8 - x

Shearman, J. 2022. Utilizing Available In
-Country Technology in Developing 
Countries. Engineering Technology 
Open Access Journal 4(3). DOI: 
10.19080/ETOAJ.2022.04.555636.

JOHN SHEARMAN


