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ABSTRACT

The study uncovers the barriers, drivers and enablers of WASH sector innovation
in Pakistan. the conducive for water innovation are also unpin though primary and
secondary data. Pakistan is the 6th most populous country, is properly-endowed with
water, water availability according to person is relatively low. The scope of the study is
limited to three main indicators of the water innovation evaluated through primary and
secondary data. It was due to time and resource management issues. Although, the broader
context of the all possible barriers, drivers and enablers are also highlighted for being the
significant indicators for innovation. The conceptual framework opted for this study
consists of three pillars i.e. concepts and elements, potential benefits & barriers and
similarities and differences. The study opted for both qualitative and quantitative data to
evaluate and address the specific objectives of the study. The reverse avert nature of the
WASH sector has found to be a barrier to water innovation on the basis data analysis. The
regulatory system is the enabler for efficiency and performance as it was intended,
originally, however it has proved to be barrier due to its insistence over time. Knowledge
sharing, collaboration and trust were identified as major enablers of innovation in water
sector. The government, academia and industry lack coordination mechanisms. The policy
and regulatory regime is a slow process in Pakistan. The post 18th amendment scenario
has widened the gap at federal and provincial level for coordinated efforts in this regards.
The Government (in the form of local government system) may have the opportunity to
develop public-private partnership for water innovation. The analysis depicts the
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engagement of all stakeholders to implement policy and regulatory mechanism through
improved efficiency standards for WASH sector. Above all, it is found that water is social
phenomenon. Without engagement and coordination of all stakeholders, it would not be
possible to opt innovative approaches to ensure optimal utilization of this scarce resource
in Pakistan.
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System Innovation, WASH Innovation System
INTRODUCTION

Water innovation can be defined as an application of new tools and methods that
illustrate the challenges of water quality, quantity, reliability and affordability. Driver The
main objective of the innovation system is the growth and severity of emergencies facing
the humanitarian aid sector, which is the fundamental reason for this is that awareness of
needs helps to focus people, activities and resources on innovation efforts. The major
developments in water regeneration are energy saving and recovery, save and recycle food,
improving water infrastructure, average water savings in final reuse, reducing costs and
improving water monitoring technology, improving the performance of small systems,
reducing the impact of energy production on water, improving the resilience of water
infrastructure to the effects of climate change, improving access to safe drinking water and
sanitation and lastly improving ocean water quality, sewage and drainage.

Rising populaces and climate alter are loading to the worldwide water emergency.
More than 1.1 billion individuals have deficiently get to clean drinking water, and about
2.6 billion individuals need essential sanitation facilities. Water stress is expanding quickly
particularly in creating countries of the world. According to United Nations developing
Countries, worldwide water utilize over the final century has been developing at twice the
rate of populace increment. As a result, around 1.2 billion individuals live in zones of
physical water insufficiency, where supply of water isn't sufficient to meet the requirement
(Mishra et al., 2021).

Ideas or concepts are frequently seen as the primary step towards development, but
they can alter broadly in terms of source, advancement, who makes them, and in clothing
administration, there show up to be a few diverse improvement ways to making and
creating other ideas. One of the ways is an attempt to center the method of thoughts in
particular regions of requirement, and a few activities have been taken to bring together
key on-screen characters to come up with new thoughts to address sensibly particular
themes within the sector, or at slightest those that are effectively identifiable and concurred
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upon. There's a necessity for superior and more energetic observing approaches and
advances. Oceanic drones are getting to be accessible and instinctive instruments that will
have a critical part in water administration.

(De Lima et al., 2020).

Types of Innovation

Different sorts of development are as per the following: -

Incremental Innovation is described by minor changes, happens in develop
ventures or administrations, fabricating and overhauling existing information and
aptitudes, licensed innovation rights are all around characterized and overseen (Henderson
et al., 1990).

Radical Innovation is troublesome, changing whole ventures, pioneers leave from
current practices and produce high vulnerability for set up players, demolishes and makes
abilities and employments (Coccia, 2016).

Different sorts of development, that is, items, forms, or potentially benefits, just as
authoritative and mechanical advancement could be steady or radical. These last
development classes have been fundamentally contemplated independently, in spite of the
fact that obviously changes in one can prompt or suggest changes in the other. These last
classes are utilized in persuasive manuals for development measurements, for example,
the Olso Manual which offers globally acknowledged meanings of advancement (OECD-
Eurostat, 2005).

Figure 1: Innovation as a Relationship between market and technology
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Product, process and service innovations are facing significant and not well-
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understood uncertainties in resource-constrained environments in developing countries
identified with creation exercises, for example, apparatuses, hardware (and related
programming), design of generation frameworks, and going with information and aptitude.
The existing innovation literature has focused mainly on the qualities and types of
products, services and business models, as well as on technological features and
organizational practices (Hyvérinen et al., 2020). Advancements underway procedures
have for the most part been empowered by changes in discrete pieces of the generation
format. This sort of development empowers advancement in items and frequently has
suggestions for hierarchical advancement and coordination. Most procedure development
at the creation framework level in some random segment is steady and basically centers
on the enhancement of expenses for customer items and quality and execution for top of
the line items. Having said that, in the course of the most recent decade, development for
earth amicable conduct have been picking up authenticity (Boons et al., 2013).

The process of developing resource-constrained innovation is described as
continuous learning and refinement. Traditional models for managing and conducting
innovation suggest that the process consists of a rather linear and sequential set of
activities, with screenings for continuation in between idea generation, idea selection,
development and launch/commercialization (Hyvarinen et al., 2020). Item development
emerges from new learning, materials or the recombination of different advancements.
This frequently requires the adjustment of, or is empowered by, new creation forms. Item
development is arranged to satisfying customer inclinations by expanding item execution,
lifetime, administration, quality or empowering new ways of life and encounters
(Campbell, 2021). The generation of an administration concerns an activity, or a
convention application that prompts a difference in state, not the formation of an
unmistakable antiquity (e.g., an item). Besides, administrations are portrayed by their
impalpability, heterogeneity, connection, and perishability. Administration advancements
are for the most part empowered by new uses of existing items or procedure. Albeit
fundamentally empowered by different kinds of advancement, administration
developments frequently hold complementary impacts. Proof of such impacts are found in
current patterns of servitisation' of items and creation forms (Onsongo & Knorringa, 2020).

2.4. Stages of Innovation

The phases of development allude to the cycle of the making of 'the new', from
thought age to wide dissemination, decrease and substitution of those thoughts
encapsulated in conventions, models, ancient rarities, apparatus, gear or frameworks with
the new. This cycle has been viewed as a procedure, portrayed as straight or non-direct,
contingent upon the dimension of investigation received by analysts. In order to make this
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reuse more sustainable, a sound and scientific knowledge about the source of wastewater
or treated saltwater, chemical composition, and its sectoral usage is most important
(Mishra et al., 2021). Regardless of the early acknowledgment that the advancement
procedure happens in cycles the arranged model has been overwhelming in insightful
works. All in all, two bunches of stages can be recognized: the improvement (or innovation
push) and the selection (or market pull) of advancements. These have distinctive on-screen
characters, the makers creating and advocating developments and the adopters utilizing
those advancements.

A few creators have called attention to the chaos of the advancement procedure
and the presence and significance of criticism circles just as multi-entertainer frameworks;
inputs, cycles and circles between stages which is applicable for development the board
(Kline and Rosenberg, 1986). For commonsense issues of investigation, methodology and
arrangement, the organized model has been utilized to center explicit intercessions, for
instance supporting R&D on explicit medical problems or supporting the scaling up of
vital businesses.

The Development of Innovations

The improvement of developments contains the accompanying stages: ideation,
meaning of needs in critical thinking, leading essential research, at that point connected
research for prototyping and testing, testing practicality of manufacturability and
upscaling, upscaling generation and promoting (Manders et al., 2016). The achievement
of an advancement happens with the development of a prevailing structure and guidelines
that empower its wide dispersion (Rogers, 2010). All exercises before the creation
organize are arranged to lessen vulnerability concerning potential sunk ventures and
anticipated returns of development (Howells, 2006). Normal inquiries in this examination
region include: What are the qualities of business people? What drives the choice to
improve? A second inescapable inquiry type alludes to where developments originate
from, who champions and supports them from thought creation and experimentation to
institutionalization supporting their dissemination and decrease.

The adoption of innovations comprehensively involves, as effectively sketched
out over, the periods of securing by and joining in clients' conduct, administration and
support and wide use. The need for a large-scale adoption of innovative solutions to
integrated water resources management challenges is however pressing because the water
supply and contamination challenges need urgent solutions. Diffusion of water innovations
is thus necessary in order to reach the required balance between water supply and demand
across the water value chain in a context of a rapidly growing demand, with an average
annual rainfall of no more than 464 mm (Water Research Commission, 2018). It is in
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these phases where the impacts of progress brought by advancement are experienced: 1)
in associations as far as new aptitudes necessities, decimation and formation of
occupations, new authoritative designs, misfortune or addition of focused positions in
sectoral markets, the making of new services, and so forth.; 2) at the more extensive
societal dimension it is conceivable to see changes in practices, utilization designs, ways
of life, business and, when all is said in done, auxiliary change crosswise over financial
segments (Ipektsidis et al., 2016). The impacts of the infusion of advancements is a
standout amongst the most considered points in the field. From the procedure and approach
points of view, investigate has investigated the components that drive appropriation at the
organization level or customer inclinations taking a gander at the choice procedure that
triggers advancement reception. Others research how to advance the dissemination of new
advances as a way to take care of societal issues (Hartman et al., 2017). From the
administration point of view, scientists have meant to recognize factors influencing the
usage of advancements at the association level and coming about execution (Howaldt et
al., 2017).

The subject of financing innovation cuts over a wide range of development and
advancement stages and concerns the accessibility of capital for inventive exercises.
Financing of development has been viewed as a basic factor going back to the seasons of
Schumpeter. The point has gotten impressive consideration in the writing of advancement
thinks about (just as by water segment experts) throughout the most recent couple of
decades and keeps on being accounted for as the most significant factor in the upscaling
of developments. Researchers around there of advancement thinks about have considered
the job of creative capacities connecting with adequate subsidizing.
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Water Challenges and Innovation in Pakistan:

Water Challenges:

The looming threat of shortage implies that the irregular supply requires astute
strategies to diversify water exploration and abstraction methods, provide smart
technologies to help manage efficient water use and expand reliable water treatment
infrastructures. All innovations in the overlapping domains of water resource management,
water distribution or effluent treatment that contribute to extra-sectoral innovation
dynamics with a bearing on the demand and supply of water resources. Innovation in the
water sector is indeed interconnected with a large number of technical and non-technical
innovations in other sectors that heavily invest in R&D (Wehn and Montalvo, 2018). The
water sector is always affected by changes in landscape and climate, and with future
challenges in the sector anticipated, continued and improved response and adaptation are
critical to ensuring ongoing service levels now and in the future. For example, while there
is a clear scientific consensus that climate change has occurred to someone, the exact
magnitude and timing of the impacts remain uncertain. Despite the recognitions, climate
change forecasts hint i.e. increased temperature and precipitation.

High sensitivity to the natural water cycle of climate change means that the water
sector faces unprecedented challenges in response to these changes. This can affect all
aspects of the water sector, including water supply. The government's ability to provide
services to the population is a very difficult and difficult one; Increased societal and
environmental risks; Failure or shortening of the life of infrastructure and other assets;
Transporting and disposing of sewage; Sanitation and flood management. Changing
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weather patterns and water management are two of the most important topics. In addition
to the effects of climate change, the water sector faces other challenges, such as heavy
reliance on resources and its growing shortage, which increases the water sector. Always
got a lot of fluctuations in water supply, organizations should continue to invest.

However, the effects of climate change and population growth are expected to lead
to an escalation of record fluctuations in water supplies, i.e. current means are insufficient
to maintain water security in the future. Wastewater purification plants require a large area
for water treatment, and although urban land supplies are enormous, the growing
population means that areas with the highest demand are the lowest on earth, and energy
costs have risen rapidly over the past decade. The rise in demand of energy will become a
central issue of growing concern about the support of the water sector developed (Kasim,
An., et. al, 2014).

2.7. Water Innovation in Pakistan

Water security is an increasingly important issue, and one of the biggest challenges
in Pakistan is Pakistan. Pakistan, with a population of 263 million by 2050, should
seriously consider how to provide enough water for agriculture, the human consumption
industry, given the rapid decline in inventory. 20th century water resource management
methods are involved in large reservoirs, canals and inter-basin transport. This has enabled
the development of Pakistan's agricultural sector, relying on the world's largest continuous
irrigation system. Agriculture is also the largest sub-state of water use, consuming about
93 per cent of available water resources (surface and groundwater). Therefore, poor water
management will have the greatest impact on Pakistan's agricultural sector.

Pakistan is currently countering more extreme climate variability than other
regions of the world. Climate change effects are disproportionately impacting the continent
through, for example, changing rainfall patterns, floods, and droughts. These events have
severely affected local and vulnerable communities, and their economic activities and
livelihoods. Low quality of information on the availability of water resources further
complicates forecasting future conditions, which are crucial to guarantee water, food, and
energy security in the region. Non-climate related drivers of water-shortage and pollution,
such as growing population, conflicts, and local tensions, represent additional challenges
in meeting both water and non-water targets as defined in the 2030 and 2063
developmental agendas (Wehn et al., 2021).

At present, Pakistan is also one of the lowest rates per water production unit in the
world. In fact, despite significant investments in civilian infrastructure and regulatory
agencies, the irrigation delivery system in the Ninganda River basin has become
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historically meaningless. There is growing recognition that many technical and
institutional challenges are in fact wide-ranging, such as the inability to monitor and
maintain a wide range of geographical infrastructures, inability to collect and respond to
short-term reactions, and the inability to Expanding human experience on institutions. To
meet the challenges of scale, we must go to the next generation of smart water
management, which will be used in information and communication technologies and will
cover a wide range of knowledge transfers and water transfers by default. This helps to
ensure that technological innovations and models of water and energy systems meet the
full needs of food security. The water problem in Pakistan. It is multidimensional and has
no one comprehensive problem, but on multiple topics. Systematic analysis is therefore
the key to demonstrating that countries have the best solutions to challenges.

2.6. Towards Sustainability

Access to water, sanitation and hygiene for all is a key public health issue
in international development and a priority of Goal 6 of the Sustainable Development
Goals. Several international development agencies stressed that attention to water,
sanitation and hygiene campaigns could also improve health, life expectancy, student
learning, gender equality and other important international development issues. The
freshwater resources will decrease by 40%. This fact, together with the increase in world
population, could generate a global water crisis. Given this situation, it is imperative that
different countries and regions around the world urgently promote the implementation of
measures that will help transform the way in which water is managed (Martinez et al.,
2020). The government's response to the report was not to be answered. This can reduce
morbidity and mortality, reduce poverty and promote socio-economic development.
Environmental and economic, improving life management and achieving efficiency gains
through administrative needs. When governments and communities need to integrate
innovative and effective urban planning solutions, including the water industry (Kenny et
al., 2012) development prospects vary.

Throughout human history, the relationship between man and his natural
environment has evolved. For example, during the reign of Aristotle and Synod sedok, and
to the last Roman Empire (circa 385 BC -475 AD), it was believed that humans used nature
primarily as their resource, first as a means of survival, for example, as a means of survival,
for example, as a means of prosperity. The government's commitment to the United States'
commitment to the United States is a very serious and timely and timely commitment to
the United States. Over the past 50 years, there has been growing concern that some
resources will soon be depleted, a problem exacerbated by population growth and human
actions contributing to climate change (D Hou et al., 2020)
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Scholars briefed that how much water systems are an important class of coupled
systems with relevance for sustainability science because they are particularly amenable
to the kinds of systematic comparisons that allow knowledge to accumulate. Such
perspectives are critical to sustainable development advancement and lead to the research
guidelines formation for electricity, heating, cooling, transportation, water, waste, sewage,
buildings, industry, forestry, and agriculture systems (Garcia et al., 2022). Indeed, the
characteristic management challenges we identify are few in number and recur over most
of human history and in most geographical locations. The term "sustainability™ is often
used interchangeably and have many similarities but differ in some respects. For many,
these terms are broad of environmental responsibility, although they are intended to be
viewed from a systematic point of view often referred to as "three pillars" or "three pillars"
(Pope et al., 2004). This structure indicates that in Gan (2002), the focus should be on
interrelated, interrelated and mutually influential economic, environmental (or ecological)
factors. Bosel, 1999. Therefore, the need for a more coherent approach to the development
of the environment is a fundamental issue that needs to be addressed. The government's
policy of reducing the number of people living in the country is a source of concern.

The concept of sustainability remains an emerging model, criticized as "very broad
and controversial” (Galdwin et al., 1995). Because of the ambiguity of the word and the
resulting excesses, Fuller (2010) says that for many, this concept has been reduced to the
point of waste. In 1990, Herman Daly stated that the term sustainable development was
contrary to itself, noting that the right to development needed to be decentralized in order
to achieve sustainability, leading to social welfare. Some authors have repeated this view
in literature, including Robinson (2004) and Balakrishnan (Balakrishnan, 2003);

The latest innovation research calls for an explanation of the Innovation Campaign
(Edquist, 2005 a tourism approach to analyzing the economic development process. Many
efforts to foster both technological and non-technological water-related innovations at
different levels (organizational, sector, policy), thus changing the water innovation
landscape. Hence many innovative approaches to water management have been
introduced, spanning from decentralized wastewater management to rainwater harvesting,
ecological sanitation, delegated management, re-use and recycling of wastewater,
sustainable urban drainage, novel water business models, and community involvement
models (Mvulirwenande & Wehn, 2020).

The promotion of independent innovation capacity thus became the core of the
national concept strategy. In the theoretical framework of the company, the emergence and
dissemination of new technological solutions depends on the social interaction of different
topics in the innovation process. Soft background components such as communication
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models, communication between producers and users, and organizational models become
increasingly important. The Institute of Studies and Management and its impact on the
company's perception are attracting more and more attention to the research of the
innovation community. The State Information System emphasizes methodological
differences derived from basic knowledge and building characteristics (Malerba, 2002).

Cossacks and Say (2008) learned the water and sanitation sector from a person's
point of view and provided an analysis of the concept of the global innovation system
(GIS). In order to include non-commercial purposes, such as expanding service coverage
or protecting the environment, these countries have provided a broader definition of IS,
with a wider category of actors, related to problem-solving organizations, rather than
businesses, information and organizations, not research and government institutions, and
no Governments. These recommendations were considered to be more appropriate for
municipal water and sanitation. In contrast, the Department analyses national boundaries
and compares countries with the link between research and the aforementioned Writings
of the Maaish Institute.

Innovation incorporate item Innovations just as procedure innovations. Innovation
frameworks are the determinants of innovation forms and the Innovations themselves.
Innovation approach involves every single joined activity that are embraced by open
associations that impact Innovation forms. The open associations use innovation approach
instruments as apparatuses to impact Innovation forms. The decision of arrangement
instruments establishes a piece of the plan of the approach, and the instruments themselves
structure some portion of the real usage of the strategy (Nutley et al., 2002). This twofold
nature of instruments proposes that it is critical to take a gander at how they are picked and
the praxis as to execution of the approach. This article takes a gander at the primary
perspective, to be specific the decision of strategy instruments, and spotlights on the
detailing period of the Innovation approach (Daniell et al., 2014).

A definitive goals of Innovation arrangement are resolved in a political procedure.
These goals might be monetary (innovation, work, aggressiveness, and so forth.), natural,
social, identified with wellbeing, protection and security, and so forth. How extraordinary
extreme destinations of Innovation approach ought to be adjusted is a significant political
issue. The assurance of Innovation strategy targets is ordinarily done in an intricate
procedure, which in just social orders includes official government activities,
parliamentary talks, open offices, the common society, and so on.

Innovation arrangement instruments are, obviously, not proposed to (and can't)
impact a definitive target (for example innovation, nature or the wellbeing framework) in
a quick sense, in light of the fact that these instruments can just impact Innovation forms
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(for example Innovation forces). This suggests a definitive socio-political destination must
be "deciphered™ into solid issues identified with Innovation forces — issues which can be
impacted legitimately by innovation strategy instruments. For instance, we have to know
how a definitive destination of financial innovation and ecological assurance are identified
with (specific sorts of) Innovations. The targets communicated in Innovation terms can be
called direct goals, which are to tackle the innovation force "issues". A definitive
destination can (incompletely) be accomplished by methods for satisfying the immediate
goals, for example in an intervened manner. Consequently, innovation approach
instruments are chosen to accomplish the immediate targets — and in this way a definitive
goal (Wanzenbdck et al., 2020)

Likewise, realizing that there is motivation to consider open intercession isn't
sufficient. A distinguishing proof of an issue possibly shows where and when mediation
is called for. It says nothing regarding how it ought to be sought after. So as to have the
option to configuration proper innovation arrangement instruments, it is important to
likewise know the causes behind the issue recognized — in any event the most significant
ones (Edquist 2001: 234-5). If a motor stops, one has to know why it has ceased before he
can fix it.

Once there is a general image of the reasons for the strategy issues, at that point it
is conceivable to distinguish, on this premise, the approach instruments that may alleviate
the issues, and, most significant, how to join them into a particular blend. In the event that
the primary driver of an issue is absence of sufficient dimensions of research, at that point
the distinctive approach instruments for improving dimensions of R&D ought to be in core
interest. On the off chance that there is absence of interest for certain item Innovations, at
that point a particular arrangement of interest side instruments, for example, open
obtainment for innovation and explicit guidelines can be utilized in an instrument blend
that objectives that particular issue (Hughes et al., 2018).

Last, the finishing up area outlines the contentions, accentuating the issue relief
way to deal with innovation strategy instruments decision and configuration, directed from
an Innovation framework point of view. The equivalent infers in water part. It is ending
up progressively clear, recognized and reacted to gather sources and measures of financing
to address multifaceted and interweaved. The water area has been professed to be less
inventive than different parts. Some steady changes happened in Water division of
Pakistan yet these are not adequate (Leeuw, S, 2020).

Gradual Innovation is portrayed by peripheral changes, happens in develop
ventures or administrations, fabricating and updating existing learning and abilities,
licensed innovation rights are all around characterized and overseen. Interestingly, radical
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Innovation is troublesome, changing whole ventures, pioneers withdraw from current
practices and produce high vulnerability for set up players, obliterates and makes skills
and occupations. Procedure Innovations by and large allude to changes in one or a few
viewpoints identified with creation exercises, for example, instruments, apparatus (and
related programming), design of generation frameworks, and going with information and
aptitude Innovations underway procedures have for the most part been empowered by
changes in discrete pieces of the generation format (Conle et al., 2021)

As to Innovation, the generation of an administration concerns an activity, or a
convention application that prompts a difference in state, not the formation of an
unmistakable antiquity (e.g., an item). Moreover, administrations are described by their
elusiveness, heterogeneity, indistinguishability, and perishability. In view of this,
administration innovation has been characterized as changes influencing at least one
Innovation types or potentially intrinsic skills. Administration innovations are by and large
empowered by new uses of existing items or procedure. Albeit essentially empowered by
different kinds of innovation, administration Innovations regularly hold corresponding
impacts. The phases of innovation allude to the cycle of the formation of 'the new', from
thought age to wide dispersion, decay and substitution of those thoughts epitomized in
conventions, gauges, craftsmanship impacts, apparatus, hardware or frameworks with the
new. This cycle has been viewed as a procedure. It might be direct or non-straight,
contingent upon the dimension of investigation received by specialists (Cohen, 2020)

Scientists tending to the idea of innovations, taking a gander at the Innovation
itself, have focused on the highlights of Innovations, for example, the oddity (troublesome
innovation), dimension of intricacy, relative points of interest regarding cost, capacities
and execution, the usage of benchmarks and how these highlights identify with the speed
and extent of dispersion crosswise over hierarchical limits, businesses, and eventually
welfare and innovation. The impacts of the dissemination of innovations have additionally
gotten a lot of consideration. For instance, at societal dimension, on work, wellbeing,
security and security; new aptitudes necessities; on the earth; crosswise over enterprises
and so forth. Concerning Innovation investigate at departmental dimension, R&D
authoritative units as a dimension of examination have gotten generally consideration.
Central focuses have been the investigation and recognizable proof of boundaries and
drivers of innovations, how the R&D procedure is sorted out and its impact on organization
execution. All the more explicitly, for instance, basic leadership in groups and at office
level, cooperation and correspondence crosswise over divisions, administration and
assorted variety in research groups. With respect to investigate concentrated on the
association, this gives bits of knowledge into what was brought in the late 90's the learning
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association This worries an association's ability to rapidly learn and adjust to changes in
its working condition; the ability to source, create and coordinate assets into new
information, information that would influence generally speaking its exhibition.

Hierarchical innovation thinks about adopt a procedure or result strategies to
Innovation. Research adopting a procedure strategy investigates the ability to source
information, to produce ability to change and how the firm respond to changing encircling
conditions. The abilities to change and rapidly adjust are conceptualized as powerful
capacities. Late works have investigated the procedure of arrangement of various
associations, seen as connecting operators of progress, whereby the innovation results rely
upon the limit and readiness to adjust desires, objectives and assets crosswise over
associations and crosswise over hierarchical limits. Such arrangement is firmly identified
with the transparency of inner and outside learning streams to quicken innovation and
make new markets. Specialists adopting a result strategy have investigated social, auxiliary
and relevant parts of an association (or associations) to clarify inventive conduct and
comparing execution. Models utilized in examinations of fluctuation regularly intend to
recognize a lot of variables that clarify imaginative and non-inventive conduct and the
separate execution of associations.

References:

De Lima, R. L. P., Boogaard, F. C., & de Graaf-van Dinther, R. E. (2020).
Innovative water quality and ecology monitoring using underwater unmanned vehicles:

69



field applications, challenges and feedback from water managers. Water, 12(4), 1196.

Hyvérinen, A. M., Keskinen, M., & Levanen, J. (2020). Innovation process and
uncertainties in resource-constrained environments: A case from the water service sector
in East Africa. Environmental Science & Policy, 114, 242-252.

Campbell, J. L. (2021). Institutional change and globalization. In Institutional
Change and Globalization. Princeton University Press.

Onsongo, E. K., & Knorringa, P. (2020). Comparing frugality and inclusion in
innovation for development: logic, process and outcome. Innovation and Development, 1-
21.

Borowski, P. F. (2020). Nexus between water, energy, food and climate change as
challenges facing the modern global, European and Polish economy. AIMS Geosci, 6, 397-
421.

Moosavi, S., Browne, G. R., & Bush, J. (2021). Perceptions of nature-based
solutions for Urban Water challenges: Insights from Australian researchers and
practitioners. Urban forestry & urban greening, 57, 126937.

Dao, V. D,, Vu, N. H., Dang, H. L. T., & Yun, S. (2021). Recent advances and
challenges for water evaporation-induced electricity toward applications. Nano
Energy, 85, 105979.

Arouna, A., & Akpa, A. K. (2019). Water management technology for adaptation
to climate change in rice production: Evidence of smart-valley approach in West Africa.
In Sustainable solutions for food security (pp. 211-227). Springer, Cham.

Saleh, T. A. (2021). Protocols for synthesis of nanomaterials, polymers, and green
materials as adsorbents for water treatment technologies. Environmental Technology &
Innovation, 24, 101821.

Molina-Maturano, J., Bucher, J., & Speelman, S. (2020). Understanding and
evaluating the sustainability of frugal water innovations in México: An exploratory case
study. Journal of Cleaner Production, 274, 122692.

Habiyaremye, A. (2020). Water innovation in South Africa: Mapping innovation
successes and diffusion constraints. Environmental Science & Policy, 114, 217-229.

Caparrés-Martinez, J. L., Rueda-Lope, N., Milan-Garcia, J., & de Pablo
Valenciano, J. (2020). Public policies for sustainability and water security: The case of
Almeria (Spain). Global Ecology and Conservation, 23, e01037.

Pahl-Wostl, C. (2019). Governance of the water-energy-food security nexus: A
multi-level coordination challenge. Environmental Science & Policy, 92, 356-367.

Jia, X., Hou, D., Wang, L., O'Connor, D., & Luo, J. (2020). The development of
groundwater research in the past 40 years: A burgeoning trend in groundwater depletion

70



and sustainable management. Journal of Hydrology, 587, 125006.

Garcia, D. A., Dionysis, G., Raskovic, P., & Dui¢, N. (2022). Climate change
mitigation by means of sustainable development of energy, water and environment
systems. Energy Conversion and Management: X, 100335.

Mvulirwenande, S., & Wehn, U. (2020). Dynamics of water innovation in African
cities: Insights from Kenya, Ghana and Mozambique. Environmental Science &
Policy, 114, 96-108.

Wanzenbdck, 1., Wesseling, J. H., Frenken, K., Hekkert, M. P., & Weber, K. M.
(2020). A framework for mission-oriented innovation policy: Alternative pathways
through the problem—solution space. Science and Public Policy, 47(4), 474-489.

Hughes, D. J., Lee, A., Tian, A. W., Newman, A., & Legood, A. (2018).
Leadership, creativity, and innovation: A critical review and practical
recommendations. The Leadership Quarterly, 29(5), 549-569.

Van Der Leeuw, S. (2020). Social sustainability, past and future: undoing
unintended consequences for the Earth's survival. Cambridge University Press.

Conlé, M., Zhao, W., & ten Brink, T. (2021). Technology transfer models for
knowledge-based regional development: New R&D institutes in Guangdong,
China. Science and Public Policy, 48(1), 132-144..

Cohen, J. I. (2020). The Black Art Renaissance: African Sculpture and Modernism
across Continents. University of California Press.

Kasim, A., Gursoy, D., Okumus, F., & Wong, A. (2014). The importance of water
management in hotels: a framework for sustainability through innovation. Journal of
Sustainable Tourism, 22(7), 1090-1107.

Edquist, C. (2005). Systems of innovation: perspectives and challenges. In:
Fagerberg, J., Mowery, D., Nelson, R. (Eds.), The Oxford Handbook of Innovation, New
York/Oxford: Oxford University Press, 181-208.

Malerba, F. (2002). Sectoral systems of innovation and production. Research
Policy, 31(2), 247-264.

Daniell, K. A., Coombes, P. J., & White, 1. (2014). Politics of innovation in multi-
level water governance systems. Journal of Hydrology, 519, 2415-2435.

71



