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Abstract

The global market was immersed in an environment
of economic and political uncertainty, where trade
and industrial production showed signs of marked
weakness. However, in developing countries like Co-
lombia, with a moderate expected economic growth,
attributed to the implementation of strategies aimed
at creating jobs, building public infrastructure and
services to meet the needs of their rapidly expand-
ing and urbanizing populations. Consequently, this
research analyzed the external phenomena that have
impacted the Colombian economy on the construc-
tion sector's housing supply and demand behavior.
All the above, through the analysis of economic indi-
cators, public policies, and stakeholder management
around the use of tools, approaches, and method-
ologies established by different standards in project

1.
2.
3.

h.

management and the analysis of a business sample
located in the city of Tunja. As mentioned above,
it allowed the establishment of susceptibility to ex-
ternal economic phenomena and government poli-
cies in the construction sector. Those would enable
the increased demand and boost other areas of the
economy through stakeholders' effect in the supply
and business capacities concerning its management,
recognizing the expectations in the formulation and
elaboration of projects in the current context. Never-
theless, companies related to the construction sector
do not have adequate tools and personnel for this in-
tegral development, allowing them to identify factors
when evaluating stakeholder management's business
capacities, contributing to generating new method-
ologies and instruments that enable increasing con-
struction projects' success.
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Resumen

El mercado mundial se encuentra inmerso en un en-
torno de incertidumbre econémica y politica, donde
el comercio y la produccién industrial muestran si-
gnos de marcada debilidad. Sin embargo, en paises
en vias de desarrollo como Colombia, existe una
expectativa de crecimiento econémico moderado,
atribuido a la implementacion de estrategias orien-
tadas a la creacién de empleo, construccion de in-
fraestructura publica y servicios para satisfacer las
necesidades de su poblacién en rapida expansion
y urbanizacién. En consecuencia, esta investigacion
analiza los fenémenos externos que han impacta-
do la economia colombiana en el comportamiento
de la oferta y demanda de vivienda del sector de
la construccion. Todo lo anterior, a través del anali-
sis de indicadores econémicos, politicas publicas y
gestion de actores en torno al uso de herramientas,
enfoques y metodologias establecidas por diferentes
estandares en la gestién de proyectos junto con el
analisis de una muestra empresarial ubicada en la
ciudad de Tunja. Como se mencion6 anteriormente,
permitié establecer la susceptibilidad de los fené-
menos econdémicos externos y las politicas guber-
namentales en el sector de la construccion. Estas
permitirian aumentar la demanda e impulsar otras
areas de la economia por efecto de los actores de la
oferta y las capacidades empresariales en cuanto a
su gestion, reconociendo las expectativas en la for-
mulacion y elaboracion de proyectos en el contex-
to actual. Sin embargo, las empresas relacionadas
con el sector de la construccién no cuentan con las
herramientas ni con el personal adecuado para este
desarrollo integral, lo que permite identificar los fac-
tores a la hora de evaluar las capacidades empresari-
ales en torno a la gestion de los grupos de interés,
contribuyendo a generar nuevas metodologias e in-
strumentos que permitan incrementar el éxito en los
proyectos de construccién.

Palabras clave: gestion; indicador; mercado; proyec-
to; vivienda.

Resumo

O mercado mundial estd imerso em um ambiente de in-
certeza econdmica e politica, onde o comércio e a pro-
dugdo industrial mostram sinais de fraqueza acentuada.
No entanto, em paises em desenvolvimento como a
Coldmbia, existe uma expectativa de crescimento eco-
nomico moderado, atribuido a implementagao de estra-
tégias voltadas para a criagdo de empregos, construgao
de infraestrutura e servigos publicos para atender as ne-
cessidades de sua populagdo em rapida expansao e ur-
banizagdo. Consequentemente, esta pesquisa analisa
os fendbmenos externos que tém impactado a economia
colombiana no comportamento da oferta e demanda
habitacional no setor da construcdo. Tudo isso, através
da analise de indicadores econdmicos, politicas publi-
cas e gestdo de atores em torno do uso de ferramentas,
abordagens e metodologias estabelecidas por diferentes
padrdes de gestdo de projetos em conjunto com a anali-
se de uma amostra de negécios localizada na cidade de
Tunja. Conforme mencionado acima, permitiu estabele-
cer a suscetibilidade de fenémenos econémicos exter-
nos e politicas governamentais no setor da construgao.
Estas permitiriam aumentar a procura e dinamizar ou-
tras dreas da economia a partir dos actores da oferta e
das capacidades empresariais ao nivel da sua gestdo,
reconhecendo as expectativas na formulacdo e elabora-
¢ao de projectos no contexto actual. No entanto, as em-
presas ligadas ao setor da construgcdo nao dispdem de
ferramentas nem de pessoal adequado para este desen-
volvimento integral, o que permite identificar os fatores
na avaliagdo da capacidade empresarial em torno da
gestdo de grupos de interesse, ajudando a gerar novas
metodologias e instrumentos que permitem aumentar o
sucesso dos projetos de construgao.

Palavras-chaves: gestdo; habitagcdo; indicador; merca-
do; projeto.

Introduction

The global market immersed in environments of
economic and political uncertainty, volatility, and
reduced commercial growth, where the intensifi-
cation of trade tensions among with a slowdown
in global investment and a decline in confidence
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continue beyond the forecasts(International Mon-
etary Fund, 2019b), (World Bank Group, 2019a).
These tighter financial conditions and the weak-
ening of fiscal stimulus are the main drivers of the
slowdown in economic growth, with trade and
manufacturing showing signs of marked weakness
(World Bank Group, 2019a). Consequently, the fall
in industrial production, especially capital goods,
was widespread. However, accentuated in the ad-
vanced economies except for the United States.
Variations are also related to the loss of optimism
in the markets caused by trade tensions related to
inefficiencies in public spending. Nevertheless,
economic growth expects to be moderate in de-
veloping countries like Latin America, slowly ap-
proaching +2% and stabilizing at 5% on average
(International Monetary Fund (IMF), 2019b).

Part of this sustained growth indicates ear-
ly signs of recovery due to the payment of public
expenditure arrears, which allows for an increase
in investment capacity to cushion housing loans
and boost economies based on the extraction of
raw materials. The construction and trade sectors
have predicted that contributing to one percent-
age point to GDP is expected to grow at about
3,9 percent per annum until 2030 (World Bank
Group, 2019b). Therefore the (International Mon-
etary Fund (IMF), 2019a) predicts that low-income
developing countries and some emerging market
economies will need to create jobs and improve
public infrastructure as services to meet the needs
of their rapidly expanding and urbanizing popula-
tions. These suggestions were implemented in con-
junction with the labour muscle provided by the
construction sector. Where over the last decade,
most of the growth came from emerging markets,
while developed markets have not fully recovered
their pre-crisis volumes (Asociacién Nacional de
Empresarios de Colombia (ANDI), 2019), (Hatzius
etal., 2018).

Consequently, the construction sector allows
the improvement of citizens' quality of life by
producing new or renovated infrastructure. How-
ever, its scope is limited by the value of sufficient

demand, determined by the number of fixed as-
sets. Part of capital is allocated by the public sector
like an investment, according to its social functions
supported by the private sector. Therefore, state in-
vestments will restrict the amount and type of civ-
il works carried out; accordingly, the anticipation
and knowledge of the external or internal effects
on the economy and the sector will clarify their so-
cial development impact. However, the complex-
ity of variables about problems and needs of their
collective approach, where methods are applied to
support solutions, recognized and accepted by the
stakeholders. Based on the assessment of identifi-
able patterns and phenomena that are understood,
determines the degrees of opportunity that will al-
low adaptation to changes in the future (Veldsquez
y Sepulveda, 2015), (Kamenetskii, 2013). Never-
theless, delays in schedules, cost overruns, and
shortfalls to stakeholder expectations are recur-
rent. Affecting negatively and excessing the cost;
this is related to technical inefficiencies, the com-
bination of work methodologies and transfers to
provide services to stakeholders, where differenc-
es between the estimated and the caused in the
project are between 28% and 30% more in a larg-
er public construction project in the world (Ellis y
Mice, 2019).

These suggestions implemented, in conjunc-
tion with the labor muscle, provided by construc-
tion and tangible products translated as the quality
of life where the last decade, most of the growth
came from markets in emerging countries (Aso-
ciacién Nacional de Empresarios de Colombia
(ANDI), 2019), (Hatzius et al., 2018). Based on
the above, this research evaluated the econom-
ic impact on the construction sector, the perfor-
mance of the housing sub-sector in Colombia, and
public policies concerning capacities, tools, and
stakeholder management by describing the orga-
nizations and perceptions of managers in hous-
ing construction projects in the city of Tunja in the
Republic of Colombia, identifying the capacities,
tools, and management of stakeholders to project
management criteria.
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Methodology

The demand for housing in the country and the
city of Tunja was examined to identify and analyze
stakeholder management's impact in construction
projects. These to establish the overall effects of the
economy and government policies through infor-
mation provided by the National Administrative
Department of Statistics (DANE) and the National
Planning Department (DNP); In parallel, the busi-
ness characterization will be through the database
of legally constituted companies provided by the
Tunja Chamber of Commerce and the Colombian
Chamber of Construction (CAMACOL), the latter
as institutions in charge of exercising a public auc-
tion in the commercial register of all companies
and the construction sector respectively. Through
descriptive statistical treatments, in summary, fig-
ure 1 presents the methodology used.

Jointly, a business sample dedicated to housing
construction in the city of Tunja was evaluated employ-
ing a random selection and, subsequently, evaluating
the business capacity and perceptions of stakehold-
ers' instruments and management. The variables

selected were established through the research pro-
cess to characterize the construction sector in the city
of Tunja (Sarmiento-rojas, Medina Suarez, y Gutiér-
rez-junco, 2018), and the information obtained is or-
dered using descriptive statistical treatments.

Results and discussions
Analysis of the study area

The study area corresponds to the city of Tunja,
the capital of Boyacd, located in Colombia. It has
121.4 km? divided into rural and urban, concen-
trating in the last 92% of the population. It was
evaluated by the community and housing census
of 2018 by the DANE; it estimated 202.996 inhab-
itants in 2020. The population ages are reduced by
less than ten years, an increase in the population
over 40 years, and a concentration of the majori-
ty population between an age range of 18 and 30
years, who expects to drive the growing demand
for housing. However, this growth may be relative-
ly modest, given this population's particular char-
acteristics (Green y Lee, 2016).

Figure 1: Diagram of the working methodology used
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Analysis of the demand
construction.

in housing

National analysis of demandin housing construction

The adequate performance of the building con-
struction sector is associated with the promotion
of economic and social development, thanks to
the capacity to generate employment, to the in-
put of demand from other industrial sectors and
to the construction of housing that improves the
quality of life of citizens as a central activity in the
social and economic development of the country,
especially in countries such as Colombia, where
there is a considerable housing deficit and it is
common to generate policies that include budget-
ary allocations directly or through financial insti-
tutions (Cérdova y Alberto, 2018), considering the
economic exploitation by organizations; However,
they should focus their efforts on the development
and subsequent implementation of projects that in-
volve the pressing needs of stakeholders (Project
Management Institute, 2017), where the reduc-
tion inbuilt area is consistent with the decline in
demand for housing in the country, especially in
those that do not receive state subsidies (No SIH)

by 15% since 2016, which has dominated the mar-
ket, reaching a share of 75% as shown in figure 2.
The demand for non-SIH housing above 350 NMW
and in the range of 136-350 NMW (National Mini-
mum Wage, equivalent to US$ 230) has decreased
by 62% and 72%, respectively. However, the
construction of Social Interest Housing (SIH) has
grown by 55% in a price range of111-135 NMW,
and building permits for SIH reached an increase
of 2,055,176 m?, the highest growth in the last ten
years. However, in SIH housing, with a price range
between 91-110 NMW, its reduction has reached
50%. In the same way, with Priority Interest Hous-
ing (PIH), characterized by Law 1955 of 2019 with
values below 90 NMW have reduced their market
share in a range of 32% to 48% as a result of poli-
cies that seek to encourage supply in housing con-
struction through Law 1607 of 2012. In this law,
construction companies refund or compensate the
Value Added Tax (VAT) paid to acquire materials to
construct social and priority housing. Thus, gener-
ating market approaches in projects where compa-
nies and stakeholders find a higher remuneration
of income and subsidy respectively by the State
with the formulation and implementation of pro-
jects according to current market capacity.

Figure 2: Housing demand-built area discriminated by price range

Source: Own elaboration with information of DANE.
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The slowdown caused by macroeconomic
events directly affects the housing market. It has
particular characteristics that differentiate it from
most investment assets, considered a mixed good
that can be consumed and provide service flows
for occupation and investment as a social purpose
of the State and its preservation over time—consid-
ering that these markets adjust through slow pro-
cesses that involve considerable transaction costs
in terms of search and negotiation (Duran Vane-
gas, 2016), (Glaeser y Nathanson, 2014), (Glaeser
y Nathanson, 2014). Besides, housing concen-
trates most of the wealth of households. It has an
essential impact on the growth of a large number
of economies, and the performance of its market is
strongly linked to economic cycles. Therefore, the
reduction of unsubsidized housing implicitly ex-
poses the influence of investment demand on the
market and its effect on the economy's financial
stability.

Consequently, the reduction in demand for
housing impacts global production in the con-
struction sector. Public investment mitigated the
decline in houses by investing in social housing
(SIH), differentiating the stakeholder approach to
project formulation, which could be sustained and
focused on SIH. Notwithstanding, despite the State

investment, a decrease recorded in the area caused
in housing construction that explains almost in its
entirety the behavior of the construction segment,
presenting an annual reduction of 16.3%, where
the demand in non-SIG housing causes 11%, that
contrasts with the 12.5% growth in civil works
(Investigaciones Econdémicas Corficolombiana,
2019). Notwithstanding, it stated that the Colom-
bian economy's growth rate is positively related to
public expense in human capital and physical in-
frastructure (Ortiz et al., 2019).

Analysis of demand for construction in the city of
Tunja

The demand for housing in Tunja has reduced due
to the macroeconomic effects, as it has the nation-
al territory. It was fluctuating according to the latest
period of economic slowdown (Camara Colombi-
ana de la Construccion (CAMACOL), 2019). The
phenomenon showed in Figure 3. The inbuilt re-
duction area since 2017 has been 57%, a gradu-
al and almost constant decrease of approximately
57,000 m? per year, consistent with the decline in
housing demand.

The University of Zilina, The Faculty of Operation
and Economics of Transport and Communication,

Figure 3: Temporary analysis of the demand for housing construction in the city of Tunja

Source: Own elaboration with information of DANE.

Revista Cientifica ® ISSN 0124-2253  e-ISSN 2344-2350 ¢ mayo-agosto ® Bogotd-Colombia  N. 41(2) ¢ pp. 213-224
[218]



Construction sector's analysis in the supply and demand of residential buildings around the business management of Stakeholders

HERNANDEZ-CARRILLO, C. G., SARMIENTO-ROJAS, S. R. Y GONZALEZ-SANABRIA, J. S.

Obtention and evaluation of business
sample

Based on the number of companies related to the
construction sector registered with the Chamber of
Commerce of the city of Tunja corresponding to
202 companies (N) in the year 2018, using a confi-
dence level of 95% (p) and a marginal error of 5%
(g and e), the sample size calculated according to
the equation (1).

_ N-Z3p-q
ez (N-1+2Z2-p-q

n

(D

The result of the necessary representative sam-
ple with 96% confidence corresponds to 36 com-
panies, chosen at random with the requirement
to participate in at least one housing construction
project. The selected companies were then classi-
fied based on Law 905 of 2004, which establishes
the size of the company according to the number
of employees (n) and assets (A) in the current na-
tional minimum wage (SMN). Based on the above,
the result of the necessary representative sample
with 96% confidence corresponds to 36 compa-
nies, chosen at random with the requirement to
participate in at least one housing construction

project. The selected companies were then classi-
fied based on Law 905 of 2004, which establishes
the size of the company according to the number
of employees (n) and assets (A) in the current na-
tional minimum wage (SMN). Figure 4 shows the
percentage distribution of the sample of selected
companies classified by size, where this classifi-
cation by company is congruent with the Colom-
bian business fabric, which is mostly of small and
medium-sized companies, which represent 99.5%
of the national business park (Franco Angel, 2019).

In the business characterization, small and
medium-sized companies represent 83.4% of the
companies analyzed in this research. Therefore,
the role they play in this sector compared with
the dynamics of other actors in the Colombian
economy, which are critical to the development of
the Colombian economy and are considered the
mainstay of modern economics, is vital to sustain-
ing economic growth in the long term. This stimu-
lates and stabilizes in times of recession, such as
the one currently hitting the construction sector
(Ardic, Mylenko, y Saltane, 2011), (Franco Angel,
2019), (Varum y Rocha, 2013). This type of com-
pany has a flat structure, with less bureaucracy,
procedures, and formal systems, facilitating rapid
decision-making and responsiveness to the market

Figure 4: Business classification by size.
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(Usama, Fauziah, y Yusoff, 2018). However, these
companies have weaknesses intrinsic to their size
and scope. Principally due to the restricted man-
agement of capital, this reduces their competitive-
ness and limits their growth. This issue translates
into limited access to financing sources, to new
and more considerable resources and manage-
ment capabilities; consequently, this type of com-
pany lacks many management skills in employees
and stakeholders (Franco Angel, 2019).

Management
organizations

capacities of the

Construction projects' complex and unstable na-
ture requires systematic approaches and appropri-
ate project managers' skills to get the best value
from project outcomes. These include stakehold-
ers, considering a practical approach identifying
needs and developing mutual relationships with
the project, understanding the "invisible power"
of stakeholders about organizational strategies to
meet harmoniously with stakeholders (Srinivasan y
Dhivya, 2019), (Mok, Shen, y Yang, 2015). Conse-
quently, when assessing the manager and the work
team's quality, it will be possible to establish the
performance in the management of the organiza-
tion's stakeholders. Consequently, when assess-
ing the previously characterized business sample's
management capacities, 77.7% of the respondents
are managers or owners of the organization, de-
claring 75% to have transparent staff selection
methodologies. From them, 95% of the companies
have a specific area to centralize the planning, ex-
ecution, follow-up, and closing of the projects,
facilitating and optimizing the planning and exe-
cution processes.

Management of organizations in collecting
information

The construction sector is one of the most informa-
tion-dependent industries (Senaratne, Senaratne
y Ruwanpura, 2016). Therefore, it is necessary to

create management mechanisms with stakehold-
ers to establish direct relationships with the orga-
nization; consequently, it is essential to address
stakeholders' interests and welfare under the or-
ganization's objectives (Phillips, Freeman y Wicks,
2016). Therefore, the collection of information
allows mitigating the risks involved in the high
number of change controls in conjunction with
empirical processes and communication (Artea-
ga Ceballos, Barrera Pineda y Chaparro Pedraza,
2013). Consequently, the organizations evaluated
stated that they incorporated stakeholder infor-
mation and project planning and initiation with
investors in 94.4%, with suppliers 83.3%, with
potential customers 97.2% and government agen-
cies (100%); the latter are mandatory following the
provisions of the country's internal laws. Having
information from stakeholders mitigates the risks
associated with uncertainties and the ability to
process the data to establish a systematization in
the use of requirements during project formulation
and implementation (Fewings y Henjewele, 2019),
(Van Gunsteren, Binnekamp y de Graaf, 2011);
in contrast to the increased uncertainty, there is a
more significant potential for deviations in project
timing, budgets, and scope (Joslin y Miiller, 2015),
(Project Management Institute, 2017).

Tools for project management

In the management of projects and organizations,
it is necessary to adopt and implement method-
ologies that generate more outstanding dynamics
between the areas of knowledge and the system-
atization of skills of tools and techniques to meet
strategic objectives (Carvalho, 2014), (Pinzén vy
Remolina, 2017); consequently, the use of these
tools was evaluated in the business sample, man-
agement and its combined use in project manage-
ment as shown in Figure 5.

In the last decades, companies have increased
the use of this type of tool and project manage-
ment to improve competitiveness, control com-
plexity, and reduce costs. Therefore, there is a
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Figure 5. Business classification by size.

relationship between optimization in project man-
agement, the formulation of computer tools and
standards to formalize methodologies, patterns, or
models; some developed and disseminated by the
Project Management Institute (PMI), Association
for Project Management (APM), among others. The
results express that half of the surveyed companies
do not have processes or procedures aligned with
any project management standard or methodolo-
gy. 39% use the guide PMBOK of the PMI and the
minority with 11% with the standard APM. In con-
junction, with the combination of technology plat-
forms designed specifically for the follow-up and
control of projects using combined generic soft-
ware (78%), like Microsoft Excel and Project, use-
ful in projects of low complexity, related to the size
and scope of the small and medium companies.
However, some enormous range of tools, as Prima-
vera, CINCO, Multifox, and Proprietary Platforms,
are used by a small number of companies (22%). A
small number of organizations have database tools
that collect and sort the documentation and infor-
mation generated by projects (5%).
Socialization and communication of
projects.

Communication in the project generation is con-
ceived as an exchange of information because it

is a determining factor in the success of projects
(Petter & Nils, 2015). Therefore, poor communica-
tion encourages project failure and causes lower
performance and more significant staff turnover,
generating unnecessary costs and affecting the
project's progress and quality. In essence, effective
communication builds a bridge between the vari-
ous stakeholders involved in a project, connecting
cultural and organizational backgrounds, levels of
expertise, and multiple perspectives and interests
in the implementation or outcome (Project Man-
agement Institute, 2017), (Senaratne y Ruwanpura,
2016). Consequently, in the project's develop-
ment, the progress and disposition of communica-
tion channels; the effectiveness in the transmission
of information, and the mechanisms that allow the
involvement and establishment gathering greater
clarity the expectations of the stakeholders pro-
mote and reflect the performance and satisfaction
that the organizations; as their stakeholders obtain
from the execution of the projects (Jiang, Klein, Wu
y Liang, 2009), (Sarmiento-rojas et al., 2018), (Ten-
gan y Aigbavboa, 2017; Zafarani, 2011). Conse-
quently, the result of evaluating this factor in the
surveyed companies presented in Figure 6. The re-
sults show companies have difficulties in commu-
nication since 50% never socialize budgets with
suppliers and contractors. Likewise, 33.3% nev-
er socialize the budget with the work team and
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management, and 19.4% rarely socialize this type
of document, preventing greater efficiency in the
development of the work schedule and dynam-
ic communication channels with contractors and
suppliers that allow management processes car-
ried out under the activities developed in the proj-
ect, (Project Management Institute, 2016).

On the other hand, 91% of the companies carry
out processes to socialize the schedule with the
work team and the organization's management,
and 59% with the project's suppliers and contrac-
tors; however, these tasks are mandatory and in-
herent to construction projects. The above exposes
weaknesses in communication with stakeholders;
in this, approaches address to identify the man-
agement relationships between team members, of
this way, emphasizing mutual and harmonious co-
operation of work between stakeholders and the
contractor (Aichouni, Messaoudene, Al-Ghonamy
y Touahmia, 2014), (Srinivasan y Dhivya, 2019).
Due to the inherent influence on the implementa-
tion of construction projects and their expectations
(Oppong, Chan y Dansoh, 2017), which allows es-
tablishing the success of the project as a comple-
ment to the traditional determinants (cost, quality,
and time).

Conclusion

The construction sector, by its versatile, rapidly
volatile nature and susceptible to external eco-
nomic phenomena and a nation's internal poli-
cies, especially in countries like Colombia, is
subtilized as an economic indicator. It also drives
social development in times of crisis by construct-
ing housing as a social purpose of the State, gen-
erating employment, and promoting other sectors
of the economy. Consequently, by identifying and
linking stakeholders in the face of some housing
markets' restrictions and generational change, it
makes it possible to formulate a differential ap-
proach to demand and supply, showing its effect
on the housing market and affecting entrepreneur-
ial capacities to its management. Therefore, stake-
holders must be identified in the formulation and
elaboration of projects by collecting information
inherent to construction projects, which allows for
clarity and precision with the project's objectives,
promoting the execution of resources and higher
value for the organization. However, the compa-
nies related to the construction sector in the city
of Tunja do not have a set of tools and personnel
suitable for the development and implementation

Figure 6: Socialization of projects with stakeholders.
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of differential treatment of stakeholders together
with difficulties to systematize and develop skills
and abilities needed in an environment increas-
ingly limited, wild, uncertain and competitive.
Consequently, identifying these factors allows the
assessment of business capacities to provide ade-
quate management concerning economic chang-
es and demand, together with the capabilities of
the construction sector.
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