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Abstract: This article explores the water policy narrative in Pakistan, and identifies its historical
trajectories and influences, as well as the impact of the global agenda setting of water for 2030.
For this purpose, water sector reforms in Pakistan are examined as a case study. The National
Water Policy (NWP) 2018 and Participatory Irrigation Management (PIM) reforms are critically
evaluated and loopholes identified, in terms of both theoretical aspects and constraints in their
practical implementation. The overall analysis reveals that the engineering narrative is dominant in
policy circles and large-scale infrastructure construction is seen as an exceptional measure to overcome
the current loss of storage potential due to sedimentation. On the other hand, the adoption of the
Integrated Water Resource Management (IWRM) framework reflects the desire of state institutions to
imbue water policy reform with international credibility. The IWRM framework has been adopted as
isomorphic mimicry to appease international financing institutions and donors. PIM reform is thus
far from delivering the desired results due to ideological battles among new (i.e., the Participatory
Farmers Institution) and traditional bureaucratic irrigation institutions. As adopted, the global
agenda setting of water, in the shape of IWRM, is a repackaging of existing activities, and prevents
alternative thinking in the setting of water priorities according to developmental needs.

Keywords: National Water Policy; discourse analysis; Integrated Water Resource Management;
isomorphic mimicry; path dependency and lock-in; Pakistan

1. Introduction

The policy debate on water resource development becomes more urgent as water scarcity becomes
acute. The word “policy” can be defined as “a set of ideas or a plan of what to do in particular situations
that has been agreed to officially by a group of people, a business organization, a government, or
a political party” [1]. Water policy is shaped by theoretical policy discourse. Multiple discourses,
critical of each other, exist in water resource development. The primary divisions of the existing
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water narrative can be drawn in terms of the pre-industrial era, industrial development and the era of
colonization, and modern cultural development [2].

The pre-industrial era was characterized by localized subsistence economies—“Asiatic modes of
production” [3]—in existence on river plains [4]. This era can be identified by a limited use of water
for agriculture, and dominantly pastoral livelihoods with a nomadic lifestyle [5,6]. The industrial era
is recognized as an era of modern state formation and large-scale irrigation infrastructure expansion,
mainly for agriculture [7–9]. Construction of large-scale irrigation infrastructure (barrages, dams,
etc.) facilitated an agricultural expansion in areas distant from main river courses. Karl Wittfogel
theorized this phenomenon as “hydraulic societies” and a centralized bureaucratic despotic type of
state; he termed it “oriental despotism” [7]. Wittfogel’s inquiry of hydraulic societies—mainly those of
China and Russia—and his theory of Oriental despotic state formation initiated a heated academic
debate about the ideological legitimacy of hydraulic bureaucracies [7,10]. During the 19th century,
“hydraulic missions” initiated global colonization, both internally and externally. Thereafter, political
ecologists [11–13] began to scrutinize the Water Resource Development (WRM) discourse—introduced
by the hydraulic bureaucracy—of the 19th and 20th centuries. A critical assessment of the 20th century
gave birth to a cultural development in the social sciences. The critical theory of post-structuralism
and ecological movements provided a theoretical foundation for the radical rejection of development
dilemmas (dilemmas produced due to the negative consequences of modern development) known as
“anti-development”, “beyond development”, and “post-development”. This loose consensus rejected
the 19th-century hydraulic mission (i.e., the era of big hydraulic infrastructure), and these post-modern
trends shaped an alternative water development discourse known as Integrated Water Resource
Management (IWRM). The ideological framework of political ecology has also shaped this discourse,
with minor changes and overlapping ideas [14–16].

In social sciences, “agenda setting” is a widely studied field with the aim of understanding how
agendas that are set via mass media influence public policy. In communication studies, “the role in
agenda setting of mass media has been documented in more than 400 social investigations for a broad
range of public issues globally” [17] (p. 3). The role of media in agenda setting is highly important
because different actors seek access to media to influence agenda setting. However, depending upon
the nature of the public issues, their extent and method by which they are highlighted compel key
stakeholders and policy decision makers to take necessary actions. Knill and Tosun [18] summarized a
wide range of literature regarding agenda setting and its different types, and discussed approaches
through which policy problems received attention. According to these authors, agendas can be defined
as systematic, institutional or drafting, and decision agendas. In public policy formulation, policy
problems receive attention via four different theoretical perspectives, as defined by Knill and Tosun [18]:
the process perspective, the power distribution perspective, the institution-based perspective, and
the contingency perspective. The process perspective comprises three models consisting of the
outside initiative model, the mobilization model, and the inside access model. These three models
explain the extent to which a certain policy problem receives attention in a policy agenda. The power
distribution perspective explains how certain issues are moved onto the agenda, while others are not.
This perspective describes the power distribution among the key actors involved in the public policy
process, identifying those with the influence to move certain issues onto the agenda and those that do
not. The institution-based perspective clarifies how institutional bias impacts agenda setting. Finally,
the contingency perspective explains how agenda setting is manipulated by chance rather than by
rational choice and the characteristics of politics [18]. These four perspectives explain the possible
route through which different policy actors play a role in controlling the policy agenda. These policy
actors can be categorized as elected public officials, judges, bureaucrats, interest groups, citizens,
international organizations, and media [18]. Agenda setting of the water sector can be construed as
specific sets of actions, through the abstract principles of IWRM adopted under Agenda 21 (United
Nations Conference on Environment and Development, 1992) and the Dublin conference of 1992
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(International Conference on Water and the Environment, 1992). These abstract principles are defined
as [19]:

(1) Fresh water is a finite and vulnerable resource, essential to sustain life, development, and
the environment.

(2) Water development and management should be based on a participatory approach, involving
users, planners, and policymakers at all levels.

(3) Women play a central part in the provision, management, and safeguarding of water.
(4) Water has an economic value in all its competing uses and should be recognized as an

economic good.

The World Summit on Sustainable Development (2002) adopted the concept of IWRM as a global
policy goal, and encouraged countries to develop IWRM and implement efficiency plans by 2005 [20].
The United Nations’ Sustainable Development Goals, version 6.5, include implementation of the IWRM
framework at all levels by 2030 [21,22]. This goal setting at the international level influences water
policy in developing countries through international organization and provides an impulsive force for
institutional reform. The process model adopted for this agenda setting is generally the “inside access
model” [18], in which international organizations try to influence experts in the field and seek to place
an issue on the institutional agenda.

This article attempts to scrutinize the National Water Policy (NWP) 2018 and Participatory
Irrigation Management (PIM) reforms, identifying several shortcomings and promising solutions.
For that purpose, the NWP is critically evaluated through a discourse analysis of the NWP text
and language used to formulate the policy actions. We employ the lock-in and path dependency
analytical framework to critically analyze the actions and interventions proposed in the NWP as new
and “promising” solutions. Furthermore, to conclude, we develop insight from a conceptual idea of
isomorphic mimicry and capability traps for the existing water institutions in Pakistan. The objective
of the study is to answer the research question of whether NWP is a paradigmatic transition towards a
new water narrative, namely, IWRM, as stated in the policy. The analysis helps to identify the different
narratives in the water policy debate and the sensitization within the key players of the policy circle,
for building a future coalition and to influence the policy action. This article is arranged as follows:
first, an analytical framework for analysis is defined; second, a brief description of methods, together
with the historical trajectory of irrigation practices in the Indus Basin, are presented; third, results
are presented, focusing on the events and composition of the NWP, characterization of the discourse
narrative and its underlying interpretation of different players, and section-wide NWP policy analysis;
finally, conclusions are summarized and recommendations provided.

2. Methods and Materials

To understand the water reform process, the discourse analysis technique was used in this study.
The discourse analysis approach identifies the storylines in the NWP through analyzing the policy
texts, terms, concepts, the stylistic way of framing the policy objectives, and the context setting of policy.
The works of Hastings [23] and Marston [24] were followed when analyzing key policy documents.
Many analysts [25–27] have termed it the ‘argumentative turn’ in policy analysis to draw attention to
how a particular concept or storylines frame what and who are taken into consideration, and excluded
from, policy deliberation. Hajer [25] examines how particular storylines are taken up in policy through
an analysis of “discourse coalitions”, through which previously independent practices are actively
brought together and given meaning within a common political project [25] (p. 53). These coalitions
and their key actors not only seek to influence policy problems according to their views, but also to
position actors in a specific way [27]. This approach, when applied to the NWP process, provided a
lens to show how different key players influenced policy language and framed their positions through
different water verbiages. Furthermore, the lock-in and path dependence concept were employed to
understand the different sections of NWP. This approach provides insight into how different policy
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“revolutionary ideas” are limited in implementation due to historical path dependence. We observed
this lock-in and path dependence in different forms, including technological, institutional, behavioral,
political, economic, and infrastructure lock-in, among different policy interventions.

2.1. Discourse Analysis

The term discourse used in this study is borrowed from Foucault [28]. Discourse analysis is a
part of the “linguistic turn” in social sciences, mainly used for the scrutiny of language and text as a
framework of presuppositions and structures of thought, penetrating further than ideologic critique [29].
Ideological discourse analysis is described by Teun A. van Dijk [30] (p. 1) as “Ideological analysis of
language and discourse is a widely practiced scholarly and critical endeavor in the humanities and
the social sciences”. Such analysis assumes that the ideology of a speaker or writer is identified by
systematic analysis of language and communication. Recently, this technique has been used more
often in the social sciences and has become an emerging field [31–33]. Discourse analysis is relatively
open in research methods and is an interdisciplinary problem-oriented research movement with a
variety of approaches, each with different theoretical models, research methods, and agendas [34].

2.2. Lock-In and Path Dependency Concept

Kirsi Kotilainen et al. [35] summarize the literature and differentiate the concepts of “lock-in”
and “path dependence” based on different types and modus operandi. They categorize the broader
classification of lock-in’ into technological lock-in, institutional lock-in, behavioral lock-in, political
lock-in, economic lock-in, and infrastructure lock-in. Policy studies focusing on socio-technological
transitions are usually analyzed with the help of the lock-in and path dependency concepts in social
sciences. The concept of lock-in is defined as “increasing returns derived from the adoption of a certain
technology giving incumbent technologies an advantage over new entrants” [36]. It provides insight
into how a certain technology becomes a barrier for the adoption of new technology, hence causing
path dependency. In the social sciences, literature about the concept of path dependency has varied
interpretations depending on the field of the research. According to Levi (1997) [37], path dependence
means, “that once a country or region has started down a track, the costs of reversal are very high”.
Lock-in and path dependency mutually limit the adoption of socio-technological change/transition,
despite the potential superiority of the new technology.

2.3. Isomorphic/Systematic Mimicry and the Capability Trap

Isomorphism or isomorphic mimicry is a term initially used in biology, which then began to be
used in organizational sociology in the 1970s and 1980s [38]. DiMaggio and Powell (1983) [39] who
“applied the concept to organizations in order to explain why so many of them look so alike in modern
times, argue that the original impulse of Weberian bureaucratization—where public- and private-sector
organizations became rational and bureaucratic because of competition—has long run its course”.
Instead of functional need, organizational change is driven by mimicry. Pritchett et al. [40] argued the
existence of “capability traps”, whereas Matt Andrews, during a study of public finance management
reform in Africa, coined the term isomorphism to articulate his concerns about donor-assisted reform
in developing countries. Financial reform in Africa introduced new formal institutions as mimicry to
appease donor money. More importantly, these authors argue that these new institutions develop into
a capability trap for existing institutions.

2.4. Study Area Background and Its Historic Trajectories

Third world countries are not familiar with the concept of a national level water policy [41].
Mexico and India are among the leading developing counties that adopted a National Water Policy
during the 1980s [41]. Pakistan is a neighboring country of India, obtaining independence from British
colonial rule at the same time; however, its political and constitutional evolution has been considerably
slower than that of India. Decision making during the first three decades of independence was erratic
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and ambiguous. Unlike neighboring India, with multiple basins of equal status, about 75% of the
territory and population of Pakistan is in the Indus Basin, although the basin was also divided during
partition [42], with the headwater regulators of the eastern rivers remaining in India [43]. India and
Pakistan endured transboundary water conflicts, which culminated with a temporary agreement
in 1948 [43]. Formal negotiation started with the help of the World Bank, resulting in the Indus
Water Treaty (IWT) of 1960. Previously, the Water and Power Development Authority (WAPDA) was
established in 1958 through a presidential order [44]. The IWT gives exclusive water rights for the three
eastern rivers of the Indus Basin (namely the Sutlej, Ravi, and Bias) to India, and the three western
rivers in the Basin (the Indus, Jhelum, and Chenab) to Pakistan [43]. The IWT proposed Indus Basin
Replacement Works (IBRW) to provide compensation and to transfer water of the western rivers to the
catchment area of the eastern rivers. WAPDA carried out this project with World Bank financial and
technical support. The IBRW was completed in Pakistan without any formal national level water policy.

The interstate water conflict between Pakistan and India during the early days of independence
diminished the intrastate conflict between Punjab and Sindh [44]. After the IWT, the pre-partition
conflict of Punjab and Sindh escalated over the distribution of water apportionment from the Indus
basin. High-level judicial commissions and committees formed to settle the matter, but no successful
resolution was reached [45]. This inter-provincial conflict become a point of contention in creating
any formal NWP. Finally, the Water Apportionment Accord (WAA) was drafted to distribute water
among the provinces. Despite its loopholes and nationalistic political criticism from upper and lower
riparian zones, the WAA is the first legal water policy document for distribution of water, after the
IWT. The WAA is an eight-page policy document which only discusses water distribution among
the provinces and is not comparable to national water policy. After the Dublin Conference (1992),
the IWRM framework began to be promoted by international financial institutions and received
recognition regarding irrigation management [20]. Participatory Irrigation Management (PIM) reforms
were introduced in 1997 at the pilot scale [46,47] in selected canals. This was a paradigm shift in
national policy, which was again created without any formal NWP. In 2006, WAPDA attempted to
formulate a national water policy, but the political turmoil of the country did not allow time and space
for its approval in the political process. The current NWP is a long-awaited document in the history of
Pakistan; it has been attempted several times, but not approved until April 2018.

Finally, in 2018, the NWP was approved by the Council of Common Interest (CCI) and is now in
its implementation phase. Figure 1b,c compile the chronology of physical and soft interventions during
the colonial, post-colonial, pre-IWT, and post-IWT periods in the Indus Basin. Physical intervention in
the Indus Basin was concentrated before the IWT, specifically, before the 1947 partition. The British
built a supply-driven contiguous irrigation network to help settle political unrest and to combat
famine. After independence, state institutions have continued this supply-driven path and added
several irrigation projects to the list, as shown in Figure 1b. Policy intervention has been concentrated
in the last two decades, as shown in Figure 1c. This policy focus has been motivated through the
external pressures of financial institutions and been implemented via interactions of international
environmental organizations with different state departments.
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Figure 1. (a) Physical locations of major infrastructure in Pakistan; (b) chronology of physical infrastructure intervention in the Indus Basin (source [48]); and (c)
chronology of soft intervention (laws and ordinances) in the Indus Basin (source [49]).
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2.5. Materials

To explore whether IWRM framework adoption in NWP is a policy transition, we analyzed the
policy documents (n = 4), newspaper articles (n = 20), and social media communications of civil society
players. We conducted semi-structured interviews (n = 41) with key institutional players within the
water sector. For interviews, respondents were selected from different stakeholders related to water
professionals (n = 10), academia (n = 5), agriculture and fisherfolk communities (n = 7), development
professionals (n = 10), and irrigation engineers (n = 10). A total of 20 newspaper articles were selected
with relevance to the water issue in 2018–2019. Newspaper articles were selected thematically, from
Urdu and English media, discussing water policy from multiple perspectives, such as water scarcity,
surface storage, environmental flows, mangroves and ecosystem services, and water governance.
The overall document text content was analyzed through a thematically coded framework manually in
an Excel sheet. Finally, we utilized the practical observation of different participants (water user groups,
resource persons, guest speakers) in different seminars, conferences, and workshops discussing water
policy issues. The text code identified (see in Table 1) and its underlying interpretation were used for
the concrete characterization of the narrative regarding WRM and IWRM, and their interpretation by
different actors or stakeholders.

3. Results

3.1. Focusing Events and Composition of NWP

Focusing events have been defined as “key events that cause members of the public as well as
elite decision makers to become aware of a potential policy failure” [50]. Similar terms are used by
different policy specialists for this phenomenon [51–53], for example, Cobb and Elder used the terms
“circumstantial reactors” [51], “exogenous events” [52], and “causal stories” [53]. The focusing event
in the context of the NWP is a research report published by the Pakistan Council of Research in Water
Resources (PCRWR) that stated that Pakistan will become dry by 2025 [54]. The Supreme Court of
Pakistan, an apex body of the judiciary in Pakistan, took suo moto notice over the ill planning of
the government. The discourse around water scarcity was the potential driver of judicial activism
and the impulse for policy formation. In addition to the action of the Supreme Court, the NWP also
provides a list of international reports that play a vital role in the adoption of the new paradigm in
policy discourse. These reports, which also act as a focusing event for the NWP, include:

(a) The Report of the National Commission on Agriculture, Chapters 6, 17, 18 (1988).
(b) Report of the Inter-Provincial Committee on the Apportionment of the Indus Waters (1991).
(c) Water Sector Strategy by the Asian Development Bank (2002).
(d) WAPDA’s Vision 2025 Report (2003).
(e) Pakistan’s Water Economy Running Dry by John Brisco (2005).
(f) Development of Integrated River Basin Management for Indus Basin: World Wildlife Fund (2012).
(g) A Productive and Water Secure Pakistan: Report by Friends of Democratic Pakistan (2012).
(h) Pakistan Vision 2025: Pillar IV: Energy, Water and Food Security; Planning Commission,

Government of Pakistan (2014).
(i) A Region at Risk—the Human Dimension of Climate Change in Asia and the Pacific: Report by

Asian Development Bank and Potsdam Institute for Climate Impact Research: (2017).

The NWP is a 24 page document with 29 sections excluding the preamble [55]. These sections
cover a range of topics including: main water concerns in Pakistan, policy objectives, strategic priorities
and planning principles, relative priority of water user, basin-level planning for development of
water resources, environmental integrity of the basin, conservation of water, climate change impacts,
transboundary water sharing, irrigated agriculture, rainfed agriculture, drinking water and sanitation,
urban water management, hydropower, industry, groundwater, water rights/obligations, stakeholder
participation, sustainable water infrastructure, water related hazards, water quality management,
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information management, public awareness, research, economic and financial sustainability, demand
management, legal framework, main targets and financial requirements, and finally capacity-building
of water institutions.

Planning Principle and Relative Priority of Water Uses

The planning principles are inspired and based on the IWRM concepts of equitable and efficient
use, participatory decision making, access to affordable and safe drinking water as a fundamental
human right, environmental sustainability, and water as a strategic resource. The priorities for the
consumptive and non-consumptive uses of water shall be as follows:

(1). Drinking and sanitation (Water Sanitation and Hygiene);
(2). Irrigation, including land reclamation;
(3). Livestock, fisheries, and wildlife;
(4). Hydropower;
(5). Industry and mining;
(6). Environment, river system, wetlands, aquatic life;
(7). Forestry including social forestry;
(8). Recreation and sports;
(9). Navigation.

3.2. Discourse Analysis of Water Policy Debate

Discourse analysis identified two distinct policy narratives in the water policy debate of Pakistan.
These policy narratives have a complete structural component as defined by Jones and McBeth [26]; in
turn, these structural components have a distinct context or setting, plot, characters, and moral of the
story (policy solution). The storylines identified in the water policy debate are termed the engineering
narrative and the environmental narrative. This is the broader categorization of these narratives with
varied and overlapping characteristics. The engineering narrative built the policy setting based on
the traditional notion of water scarcity and proposed its policy solution, i.e., building new storage, to
mitigate water scarcity. This narrative reorients itself through a modification in the language and text
of the policy, and has an entirely different interpretation to that of the Non-Governmental Organization
(NGO) and civil society activist narrative. Policy problems, such as surface storage, water demand,
flooding, and infrastructure (as shown in Table 1), are interpreted entirely differently from civil society
discourse. The key players or characters of this narrative are an irrigation and agriculture bureaucracy
represented in vital water institutions such as WAPDA, the Planning Commission, and the Irrigation
and Agriculture Departments. The environmental narrative storylines are set in the environmental
and ecological damage of 19th and 20th century irrigation practices, and proposes the solution as
interpreted in Table 1. The key players of this narrative are developmental professionals working with
international organizations, local environmental activists, and other political nationalist groups from
lower riparian areas.
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Table 1. Water Resource Management (WRM) and Integrated Water Resource Management (IWRM) narrative characterization and interpretation of thematic code by
engineering and environmental narratives.

Thematic Code WRM Narrative IWRM Narrative National Water Policy (NWP)
Interpretation

NGO and Civil Society Activist
Interpretation

Surface Storage
Hydraulic mission considered
surface storage as an indicator

of economic and social progress

Surface storage and inter-basin
transfer must meet ecological

protection standards.

NWP sets main target to construct large
and medium dams and increase the
existing water storage capacity from

14 Million Acre Feet (MAF) to 24 MAF by
2030 (clause 28.4 (ii)).

Civil society circle considered surface
storage as waste of money.

Radical environmental activists even
demand the removal of existing

hydraulic structures.

Water Demand Water demand met through
augmenting supply

Focus is on demand
management; need to conserve

water rather than expand
irrigation and storage facilities.

NWP aim to reduce the 33 percent losses
(Clause 28.4 (i)) occurring during the

conveyance and distribution of the water
to farms by 2030, in saline and

semi-saline areas. NWP focus to increase
water use efficiency by 30 percent

through the adoption of high efficiency
irrigation technologies and effective

water pricing (Clause 28.4 (iii)).

Abandon the19th century
irrigation system.

Adopt most modern piped irrigation
system. The technologies are available
and would cost considerably less than

building more dams, canals, and drains.

Flooding Focus is on flood control
through structural measures

Focus shift from flood control to
flood management through

non-structural measures.

NWP proposes a national flood
protection plan which is a mix of

structural and non-structural measures of
flood management.

Environmental activists argued against
taming the natural course of the river

in embankments.
Invoke natural flood control mechanism.

Presented the idea of the living with
flooding rather than controlling it.

Infrastructure

Focus on hard and engineering
infrastructure such as dams,

barrages, etc., for water
management.

Focus is on soft infrastructure
such as improving allocation
mechanism, improving water
equity through model, etc., for
efficient water management.

NWP proposes a mix of hard and
soft infrastructure.

Demand 10% Federal Public Sector
Development Programme budget.
A major portion of investment is

dedicated to hard infrastructure (28.4 (v)).

Environmental activists are critical
towards the investment plan and
consider it as an old policy of the

infrastructure superiority inherited from
the colonial legacy. It shows the priority

of the irrigation bureaucracy remains
tilted towards the engineering solution

rather than soft solutions.

Hydropower and
Clean Energy

Hydropower is considered the
cheapest source of energy in
addition to irrigation supply

Large hydropower reservoir not
considered as environmentally

clean and economically
cost-effective.

Hydraulic bureaucracy considered
hydropower and notion of green

renewable energy as an argument for
building hydropower dams

and infrastructure.

Large hydropower reservoir not
considered as environmentally clean and

economically cost-effective.
Proposed solar and wind power as an

alternative energy source.
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Table 1. Cont.

Thematic Code WRM Narrative IWRM Narrative National Water Policy (NWP)
Interpretation

NGO and Civil Society Activist
Interpretation

Capacity building
Build capacity of human

resources related to engineering
aspects of the infrastructure.

Build capacities for efficient
management of water

infrastructure
and water service provision

NWP recognized lack of capacity in
IWRM implementation.

Capacity building of all federal and
provincial water institutions given

high priority.

There is a need to build capacity of the
institutions multidimensionally, as water

is a multidimensional subject.

Institutional reforms

Introduced a typical hydraulic
bureaucracy and considered it

as a custodian of water and
infrastructure.

Create representative and
participatory institutions at
project or watershed levels.

NWP considered the participatory
decision making at federal and provincial

level as a planning principle.
NWP considered farmers as stakeholders

in irrigation management and their
participation is encouraged.

Support decentralization of power and
promote stakeholder participation in

decision making.

Policy and legal regime

There is no concept of
basin-level water policy and
laws. Generally, laws were

introduced related to irrigation
and drainage for smooth

governance of the system.

Introduce policy and legal
regime for a transition to

basin-level water governance.

NWP recognized as an effective
institutional support, with a legal cover

for the implementation of the policy.
A national water council is proposed at

federal level and “provincial water
authorities” at provincial level.

N/A

Investment priority

Water infrastructure considered
as new temples of development.
Investment priority is creating

new storage, irrigation schemes,
and inter-basin water

transfer projects.

Invest in infrastructure
modernization for
improved service

delivery and water
use efficiency.

NWP propose augmentation of surface
storage as number one

investment priority.

Invest in modernizing irrigation practice
through modernized technology.

Managing ecosystem
impacts

There is no concern for
ecosystem management.

Proactive management of water
quality and ecosystem impacts

at project level; invest in
low-cost recycling.

NWP accepted the Environmental Flows
in the policy objectives as one of the main

concerns. Surface storage presented as
mediation to ensure EFs. EFs quantified

as 5000 cusecs daily.

Environmental activist demand 30 MAF
annually to combat sea intrusion.

Radical activists associated with fisheries
community, pleading the “keep the river

free” from damming and opposing
surface storage.

Water as social and
economic good

Water resource engineering.
Agriculture expansion.

No concept of pricing; focus is
on subsidies for bulk user.

Volumetric water pricing for
bulk users;

partial cost recovery for retail
consumers; targeted subsidies

for the poor

NWP frames the low water charges in
agriculture sector as a policy concern.
There is a clear intention to revise the

pricing mechanism.

Consider water as economic good and
does support subsidies for any

commercial activity.
Consider safe drinking water as a basic

human right.
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Unfortunately, the NWP does not have a shared understanding of the policy problem and solution.
The storylines to construct the problem and the proposed solution differ between the hydraulic
bureaucracy and civil society activists. These are severe differences in the explicit versions of reality
promoted during the policy implementation process. This discursive divide prevailed over the
announcement of the construction of the Diamer Basha Dam. The hydraulic bureaucracy tries to
muddle the paradigmatic shift of IWRM with existing or old practices. Thus, the moral of the story
(policy solution) in the policy remains muddled with varied interpretations. For example, water
scarcity storylines are interpreted differently in the two narratives. The engineering narrative interprets
water scarcity as a necessary outcome of the lack of new storage construction during the past four
decades, whereas the environmental narrative interprets water scarcity as a result of the continuation
of 19th century irrigation practices and failure to adopt new technologies. The proposed solution in
the NWP can be best understood from the context and preamble paragraphs of the policy document.
This section sets the context for policy measures. This context-setting orients the reader to take a
specific view of the NWP, i.e., water scarcity is due to the failure to construct dams during the past four
decades. The engineering perspective adopts the IWRM framework tactically, like a compulsion to
remain ideologically correct. Table 1 illustrates the thematic understanding of the different themes
used in the policy document.

3.3. Thematic Analysis of NWP Policy Solution

3.3.1. Paradigm Policy Shift/Transition

It would appear that the NWP instigated a paradigm shift from the Water Resource Management
(WRM) to the Integrated Water Resource Management (IWRM) discourse. Historically, the WRM
narrative remained dominant in policy decisions related to water issues. The hydraulic bureaucracy
perpetuated the WRM narrative with large-scale infrastructure (such as dams, barrages, flood
embankments, and drainage network construction) as a solution to water challenges. The period of the
19th and 20th centuries encompasses the timeframe of major state-led infrastructure development,
as it was the era of state formation and deconstruction of colonial rule. The neoliberal model
of the economy gave an impetus to the IWRM framework and began criticizing state-led water
infrastructure development. Development was rejected for numerous reasons: because it is the ‘new
religion of the West’ [56], it is the imposition of science as power [57], it does not work [58], it means
cultural Westernization and homogenization [59], and it brings environmental destruction [60]. It was
rejected not merely on account of its results but because of its intentions, its worldview, and mindset.
The hydraulic mission of the 19th century came under a wide array of scrutiny in developed countries
because the available feasible space was limited for new supply-side infrastructure [8]. The NWP
accepted the IWRM framework with an entirely different interpretation of the concept compared
to various environmental activists and organizations. Water scarcity is a typical discourse used by
the hydraulic bureaucracy as a persuasive tool to propose large-scale irrigation infrastructure [61].
The preamble of the NWP is inspired by the water scarcity discourse of the old hydraulic bureaucracy,
but then proposes the IWRM strategy for implementation. The NWP proposes many demand-side
managements measures, in addition to highlighting the negligence in not pursuing large water storage
infrastructure over the last four decades.

3.3.2. Integrated Basin-Level Planning and River Basin Organization

The NWP proposes integrated basin-level planning, while IWRM proposes global planning,
defining a basin as the hydrological unit for any location. NWP describes it in Clause 5.1:

“The principles of integrated and unified planning, development and management shall be
adopted. Water demand shall be estimated for all sectors, within the Basin and outside the
Basin. The process of holistic approach to planning shall aim at accommodating a fair and
stable economic and social development within an integrated drainage basin management.
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Environmental impact assessment studies shall be carried out concurrently with project
feasibility studies for selecting project scope and layout, consistent with productivity,
economic viability, social acceptability and environmental sustainability.”

This basin-level planning is promising, but unfortunately the NWP overlooks practicality
dimensions. In addition to being transboundary, the Indus Basin is also an inter-provincial basin, with
different political and administrative mandates. The NWP advocates basin-level planning but no basin
development plan has been proposed, and there is nothing in the pipeline. Basin-level planning was
proposed when the NWP draft committee clearly became aware that water is a provincial subject, as
indicated in the 1973 Constitution. Interestingly, the provincial chief minister signed this document,
thus accepting the basin as a unit of planning, being fully aware that water is a provincial subject.
In addition, provinces have already contested claims regarding water theft in allocation [62]. The Indus
River System Authority (IRSA), a river basin organization, has been unable to provide an acceptable
resolution regarding equitable water allocation and transparent data monitoring for all parties during
the past 30 years [63]. Under such circumstances, the idea and wish of basin-level planning is practically
ambitious. In addition to these context-specific issues, there is a fundamental question regarding the
IWRM, namely, are there any successful examples of the past 30 years showing planning of a single
basin in an “integrated” manner globally [64]? The term “integrated” itself requires further elaboration
on how the integration is being assessed.

3.3.3. Environmental Integrity of Basin

Environmental flow is a hotly debated topic within policy circles and among different stakeholders,
both globally and locally [65]. Naturally, excess water in the annual cycle flows to the lower delta of
major river basins after limited use in the upper riparian zone. The limited water uses and control
over the natural river flow in the upper riparian zone have not initiated any serious water dispute
among the co-riparian residents of the basin. Following the 19th century construction of engineering
infrastructure, which provided leverage to the upper riparian zone (see Figure 1), thus disrupting the
natural course of the river, the socio-hydrology of the Indus Basin became complicated and conflicts
among riparian groups emerged. The discussion of environmental flow (EF) below Kotri—the site of
the lowest regulating infrastructure on the Indus River before it drains into the Arabian Sea—is an
unfinished agenda topic of the WAA of 1991. It was decided that a research study would be carried
out to estimate the environmental flows below Kotri. WAPDA hired an international consultant and
compiled the report, but the findings of these studies were controversial due to a lack of transparency
in data management and a political trust deficit among the federating units [66]. The NWP again
reflects concerns regarding the EF requirement below Kotri to mitigate sea intrusion. NWP Clauses 6.3
and 20.5.2 reflect these concerns as follows:

“Environmental flows shall be ensured in the rivers to maintain a sound environment for the
conservation of the river ecology, morphology, delta and coastal ecosystem and fisheries”

(Clause 6.3)

“Based on new realities of seawater intrusion and to conserve aquatic ecosystem, required
environmental flows will be reassessed and assured so as to address the issues on long
term basis”

(Clause 20.5.2)

This is a longstanding issue that haunts the hydro-social solidarity of the federating state/provinces
and which requires a fair resolution, as promised. Previously, WAPDA calculations of EFs were
considerably less than the estimates of international environmental organizations such as International
Union for Conservation of Nature (IUCN) and World Wide Fund for Nature (WWF) [67]. The mechanism
to commission studies for the estimation of EFs must represent the upper and lower riparian academic
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institutions. Furthermore, study models and their data must produce replicable findings to ensure the
transparency and political legitimacy of the study. This should be the second-most important priority,
after drinking water quality and sanitation, because, without this step, basin-level planning is not
feasible. To the contrary, in its ranking of water use priorities, the NWP lists the environment and
aquatic life at number six.

3.3.4. Water Pricing

The NWP intended to revise water pricing as a leverage tool to enhance water use efficiency.
However, the method of assessment of economic value for different sectors and uses is not specified
in the document. Dinar and Subramanian (1996) [68] surveyed the water pricing mechanisms of
22 countries and discussed the multiple factors, such as water availability index, gross national product,
and budget deficits, that push countries to reform their pricing mechanisms. Pakistan has high water
stress and faces a substantial budget deficit; nonetheless, no progress toward reforming water prices in
agriculture has been made. In Pakistan, the agriculture sector is the primary user of water (accounting
for more than 90% of total consumption) and contributes almost 19% of GDP [69,70]. Water pricing
in agriculture is based on volumetric measurement of water delivered or land under cultivation.
Previously, different approaches have been practiced, such as crop-based and land-based assessment,
without any significant success. In Pakistan, as well as in many developing countries, many different
reasons exist for low water fee collection rates, including the following:

• No link between fees collected and funds allocated to an irrigation project.
• Lack of farmer participation in project planning and management.
• Poor communication and lack of transparency between farmers and irrigation management.
• Poor water delivery service (timing, duration, or quantity inadequate).
• Low priority given to fee collection, efficient water use, and system Operation & Maintenance.
• Small size and meager incomes of irrigated farms.

A report published by the Planning Commission [71] revealed irrigation networks only meet
20% of their operation and maintenance costs annually. Such a low recovery for existing water
charges (86 Rs/acre) was found to be due to weak institutional performance. Irrigation reform,
introduced as a farmer-managed irrigation system, also failed to achieve 100% recovery of water
charges. The institutional lock-in (capacity of an institution to reform itself to achieve an entirely
different goal, as opposed to routine functioning) is a significant constraint for any tangible progress in
the collection of water charges. Revision of water charges also represents a highly unpopular decision
for any political government, with fears of voter retribution. In Pakistan, 53% of the population is
linked to the agriculture sector and is politically represented through its landed elite, who would never
support any legislation that barred them from agricultural income tax. Since the NWP was approved
in 2018, no apparent effort or planning has been made in the direction of water price reform.

3.3.5. Dichotomy of Demand Side and Supply Side Management

The NWP proposes demand-side management (DSM) as a policy objective, along with some
tangible targets. IWRM overwhelmingly focuses on DSM for water scarcity rather than enhancing
the supply side. The NWP points out a 33% reduction in inflows due to losses during conveyance
and distribution, and a 30% increase in efficiency through efficient field application (see Clauses 28.3
and 28.4). To reduce conveyance losses, a substantial drive is proposed for water course lining (see
Clause 3.1), whereas a 30% gain in efficiency is predicted through the adoption of High Efficiency
Irrigation Systems (HEIS) (see Clauses 10.3 and 7.4), realistic water pricing (see Clause 28.4), replacement
and refurbishment of decades-old irrigation infrastructure (see Clause 28.5), public awareness for water
conservation (see Section 23), crop zoning (see Clause 5.6.7), and sustainable groundwater management
(see Section 16).
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Previous experience of donor-funded projects to motivate the adoption of HEIS in the field remains
very low. The World Bank funded a program called the Sindh Irrigated Agriculture Productivity
Enhancement Program (SIAPEP) to implement HEIS on 35,000 acres with 60% subsidies [72]. During the
past three years, the Sindhi government only succeeded to utilize 900 acres, representing only
2.5% of the target [72]. Technological and behavioral lock-in are a barrier to large-scale adoption
of HEIS. Practicing surface flood irrigation or HEIS is not only the choice for optimal option
selection. Network effects or network externalities, such as the absence of a localized service
provider, also exacerbates this socio-technical and behavioral lock-in and path dependency for surface
irrigation. This historical path dependency is a supply-driven contiguous irrigation network, irrigating
22.50 million hectares of land in different canal command areas. The transition of such a colossal
irrigation network towards a demand-driven model is no small task, and involves a substantial
financial cost. From scrutiny of the different policy measures proposed in the NWP related to core
infrastructure investment, then it is evident that the supply-side infrastructure investment discourse
dominates. This is reflected in the main concerns discussed in the section “Indus Basin Replacement
Works” dams (in particular) are approaching the end of their designed life span due to siltation, and
replacement storage is thus required (see main section concerns, Clause V). It is also evident from
the investment priority plan, as proposed in Section 28: almost 68% of the total investment plan is
dedicated to hard infrastructure (i.e., new storage, dams, dykes, flood embankments, etc.).

3.3.6. Participatory Irrigation Management Reforms

The hydraulic bureaucracy has been challenged for multiple reasons globally, including, but
not limited to, internal rifts of bureaucracy, financial cuts after structural adjustment programs,
environmental movements, decentralization, and rising civil society [73]. The purpose of the experiment
of state and civil society cooperation introduced in the irrigation sector to enhance stakeholder
participation is to improve the water governance in irrigation systems and share the financial burden
of O&M costs [74]. This participatory reform package was introduced in the Indus Basin Irrigation
System (IBIS) on selected canal command areas in parallel with the traditional working of the provincial
irrigation departments. Provincial Irrigation and Drainage Authorities (PIDAs) were established
in 1997 and management of selected canal commands was transferred to newly established farmer
organizations (FOs).

Pakistan faced economic crises due to the ban on international trade after the military coup of the
civilian government. Military regimes implemented participatory irrigation management reform to
appease international donor agencies. This was the first intrusion of the IWRM participatory framework
in the name of the democratization of the irrigation governance, and a step towards transparency
and the efficient use of water resources through stakeholder consultation. The participatory reform
model and framework was imported from Mexico and implemented after refurbishing it with
localized terminology.

Thereafter, a large amount of literature was produced regarding the working environment of these
reforms and their impact on the irrigation system performance [75–80]. After the “Dublin principles”,
there was more emphasis on stakeholder participation and recognition of the farming community as
stakeholders in irrigation system management. Since the 1990s, the notion of good governance has
dominated the ideological space in state-building approaches and international financial institutions.
An idealized toolkit of PIM principles and practices are being presented as an ultimate caveat to state
institutions and to enable states to enact development. Aid-dependent countries have accordingly
produced a range of “good” institutions with the “right” types of policy and institutional architecture
in place, in response to the incentives of aid conditioned to produce this effect [81,82].

The evidence suggests that an attempt to transplant best practices from one context to another
has weakened the already existing institutional functioning [81,83]. Researchers [83] argue that states
become stuck in capability traps where they cannot perform what is expected of them, or what they
promised to do in the policy frameworks that they designed in response to international pressures.
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They may have policies that are classified as good but cannot implement them. The World Bank
evaluated the PIM reforms in Punjab [77] and reported that water theft increased in distribution
systems managed by farmer organizations compared to bureaucratically controlled irrigation systems.
This study also revealed that water theft is greater along canals where land inequity is a more
prevalent issue, with big landowners situated at the head of the channel. Recently, Ward et al. [84]
studied the impact of informal institutions on the performance of the formal institution in Sindh,
and found that kinship power asymmetry has a significant impact on collective action and irrigation
management performance. Ward et al. [84] studied participatory irrigation management reforms in
Sindh, Pakistan. They studied the 22 farmer organizations in the Left Bank Area Water Board (LBAWB)
and found that only 10% of the study respondents received formal training from Sindh Irrigation
and Drainage Authority (SIDA). Based on personal field survey observation during empirical data
collection about the functioning of the farmers’ organization in Sindh, the authors draw on an argument
on the broader discourse of PIM reforms, that a considerable gap exists between theory and practice.
Externally conceived ideas of farmer organizations, based on the doctrine of Integrated Water Resource
Management (IWRM), are in practice mostly dysfunctional.

Based on key informant interviews undertaken for the present study, we conclude that PIM reform
is a typical example of the capability trap for existing irrigation institutions, and its adoption is an
isomorphic mimicry to appease international donors. The noble idea of implementing universal norms
for governance per IWRM principles is problematic because it ignores institutional and technological
path dependency issues, as well as the socio-cultural context of a region. Community needs and
collective efficacy are very much interrelated with the adoption of any governance framework.
More importantly, reforms are invariably difficult when there is no evolutionary urge persisting among
the existing institution. This is why these reforms were reversed in the Punjab province, Pakistan,
where they were first initiated in 1997. If the trend of misreading community needs and collective
efficacy continues, future water development will become unsatisfactory for water system users.

3.3.7. Information Management

Punjab and Sindh provinces of Pakistan, being upper and lower riparian, respectively, have
traditionally accused each other of misreporting and maneuvering river flow data reported at key
regulating structures, where water flows from Punjab to Sindh [85,86]. This is a typical finger-pointing
approach due to the lack of transparent data collection and information management mechanisms.
Sindh and Punjab provinces have been locked in a state of mutual accusation regarding water since
prior to the partition of 1947 [45]. The reliability of water measurements has caused much controversy
at multiple scales [44]. A detailed plan for information management is discussed in Section 22 of
the NWP. Information management is an essential pre-requisite of any informed decision making;
unfortunately, Pakistan has faced challenges in this regard since its inception in 1947. A lack of basic
level water accounting data creates mistrust among the federating provinces and states, which thereby
continuously jeopardizes basin-level planning. Telemetry systems for discharge measurements were
installed by WAPDA in 2002 and handed over to IRSA to manage. However, IRSA abandoned their use
after just a few months because the systems are not fully automatic. Moreover, the subjective choice of
some coefficients in the discharge volume calculation formula greatly diminished the usefulness of the
telemetry systems [44].

Another example of telemetry implementation is at the canal level for equitable distribution of
water at the head and tail of the canal. The World Bank provided funding and installed a telemetry
system in the NARA canal, Sindh, in 2008. The fate of this canal-level telemetry system was similar to
that of IRSA. The behavior and institutional lock-in of institutions, such as IRSA and the Provincial
Irrigation Departments, played a greater role in the failure to successfully implement the systems.
The NWP, unfortunately, does not provide a situational analysis of past intervention failures, nor an
assessment of why future interventions might produce different outcomes.
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3.3.8. Revitalizing and Restructuring of WAPDA and Irrigation Departments

NWP policy proposed the restructuring of WAPDA and other institutions such as Irrigation
Departments. For successful implementation of any policy, capacity building of the institutions is
necessary. Here the fundamental questions relate to the type of revitalizing and restructuring that
are required, and how these fit into the policy objective and implementation intention. WAPDA and
Provincial Irrigation Department (PID’s) have historically been dominated by civil engineers, limiting
these institutions to produce only engineering solutions. Moreover, civil engineers receive training
in the design and construction of infrastructure, rather than in water management. Civil engineers
see their job as looking after the infrastructure, that is, diversion weirs, canals, linings, desilting, drop
structures, stilling basins, and siphons. They do not see themselves as stewards of the natural resource
of water. They do not account for how much water they divert from the natural environment and how
much is used/needed by crops. The professional diversity of these institutions is paramount for any
tangible results and to help remove the institutional lock-in of these institutions.

3.3.9. Policy Research

The professional capacity of policymaking institutions is minimal. Again, these institutions are
dominated by professional civil engineers who have less exposure to public policy. In contrast, the
backgrounds of the staff of public policy institutions are predominantly grounded in social sciences,
and are less grounded in the technical aspects of water. The crossroads of these two fields is crucial for
any evidence-based policymaking. Water experts and academic researchers are neglecting to convey
science-based evidence into policy circles, and public policy professionals lack the understanding of
the technical jargon of the academic research.

Policy actions must emerge based on sound policy research and multidimensional analyses of
the proposed policy action. However, it seems that NWP 2018 is full of such policy statements—such
as the main target of Section 28—which are not based on scientific research and lack a meaningful
direction.; for example, “Increase of at least 30 per cent in the efficiency of water use by producing
‘more crops per drop’. This will require the use of new technologies like drip and sprinkler irrigation
and more realistic water pricing policy” (see Clause 28.4.3). The policy research excludes consideration
of key factors, such as the extent to which an increase in the current water prices is realistic.

Furthermore, what is the willingness of farmers to pay? Another obvious example is Clause 28.4.4:
“Gradual replacement and refurbishing of decades-old irrigation infrastructure following an adequate
asset management plan”. The NWP demands 30 billion rupees for research by 2030 (see Clause 28.11).
There is a need to avoid wasting public money on superfluous and irrelevant research projects.
This research endowment should focus on projects that help to establish research databases and
develop data analytics tools, in order to organize data for meaningful policy inference, analyze current
and future developmental needs, and develop a transparent decision-making tool for future financial
investment prioritization. To overcome the technical and policy gap, there is a need to invest in
a designated water policy research center. The role of this research center would be to bridge the
technical and policy professional gap and coordinate the national research agenda for 2030.

3.4. Isomorphic Mimicry and Capability Trap

Dinar [87] studied institutional water reform in six different countries and summarized exogenous
and endogenous factors, and their interrelated linkages, in the policy change process. It was found there
is a difference of opinion on the contribution of exogenous factors to the policy transition. Some argue
that these cosmetic changes under international commitments help create a “pro-reform atmosphere”
for any substantive change [87]. On the other hand, policy analysts consider this isomorphic mimicry
a capability trap for existing institution. They argue that creating a plethora of institutions provides an
escape from responsibilities and facilitates blame games among those institutions. Thus, the global
agenda setting of water in the shape of the IWRM framework and its donor-driven mimicry adoption
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has raised some pertinent concerns among water experts. Hassing et al., as cited in [20], reported the
finding from a large survey that three-quarters of countries adopting IWRM terminology did so just to
mimic donor agencies. This is because donors are more concerned that the language of IWRM appears
in formal and legal documents as an indicator of adoption, rather than about solving actual water
problems. A global survey carried out by the Global Water Partnership (2006) [88], UN-Water (2008) [89],
and United Nations Environment Programme (2012) [90], asked respondents to attribute changes
in policy rather than the impact of the policy. In the case of the NWP, water and agriculture policy
experts implicitly or explicitly assume that adoption of IWRM language is sufficient to solve the water
problem. This is because supporting agencies, such as the Asian Development Bank (ADB), promote
these concepts as conditions of aid and loans [20]. The ADP policy, Water for All, encourages loan
recipient countries to pursue river basin organization, decentralization of decision making, transfer of
water rights, cost recovery and pricing, and participatory irrigation management as a pre-requisite for
any water sector funding. Under these loan conditions, Pakistan introduced participatory reform in the
irrigation sector and created another parallel institution, that is, the PIDAs. However, the experience of
this institutional reform of irrigation systems has been unable to create a pro-reform atmosphere even
after two decades. In different canal command areas, irrigation infrastructure continues to suffer, with
both institutions (i.e., PIDs and PIDAs) blaming each other for this poor performance. In addition to the
reversal of PIM reform in Punjab, the NWP continues to embody participatory irrigation management
notions. These preconditions for funding overlook water priorities by diverting attention from the
actual water problem and its solution. Under these conditions, countries in Asia and Africa have
repackaged existing water activities as IWRM and halted any alternative thinking.

4. Conclusion and Recommendations

4.1. Conclusions

Findings of this comprehensive analysis of the water policy debate through examination of the
NWP policy text and interviews with key players can be summarized with the following key messages:

(1) The overall analysis revealed that the engineering narrative is dominant in policy circles and
uses the notion of large-scale infrastructure construction as an exceptional measure to overcome
the current loss of storage potential due to sedimentation. In addition, the adoption of the
IWRM framework indicates that state institutions desire to imbue water policy reform with
international credibility.

(2) The key players associated with the supply-driven path of the water sector—in the shape of
hydraulic bureaucracies, federal and provincial politicians, and irrigators—are dominant in the
policy process compared to environmental interest groups. Interestingly, the engineering interest
group has less ability to mobilize and act collectively than the environmental interest group.

(3) Global agenda setting ignores the local context in goal setting, leading to institutional mimicry in
developing countries, and consequently becoming a capability trap for existing institutions.

(4) Infrastructure, technological, and behavioral path dependency of contiguous irrigation networks
limits the transition to highly modernized irrigation practices.

(5) Institutional reforms introduced in the form of PIM for stakeholder participation in decision
making resulted in institutional rivalry (lock-in) and backfired due to numerous social and
political reasons.

(6) Water policy lacks monitoring assessment indicators during the implementation phase and does
not provide a policy rubric for deciding priority targets and how water resource sustainability
can be improved. In the absence of such a rubric, the policy is unable to distinguish the actions
that work from those that do not. The NWP displays a lack of policy research and thus does not
provide a clear policy direction.

(7) The NWP has several policy objectives that are too broad; the implementation targets defined
only address a limited number of policy objectives and concerns.
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4.2. Recommendations

The NWP discloses the lack of a transparent water accounting system in the basin; without such
information, future planning and allocation is near impossible. Moreover, under such conditions,
it is unlikely to achieve the targets of environmental protection and efficiency. Until the serious
gaps relating to information, policy research and monitoring, and decision assessment indicators are
addressed, the NWP will remain a feel-good document based on high moral standards but without
any practicability. The following is a set of prerequisite recommendations for an effective water policy:

(1) There is a need to choose a clear approach from a management or ideological approach.
(2) There is a need to define the main concerns and a clear quantitative rationale (no need to include

everything in the list).
(3) There is a need to establish a policy research center with a clear mandate to formulate consensus

science- and evidence-based policy actions through consultative and participatory approaches.
(4) National research agendas should be consistent with the main policy concerns and expressed as a

qualitative statement with a quantitative assessment.
(5) The quantitative statement should be defined in the policy objective with anchoring actions.
(6) A policy research center should help to devise a monitoring and evaluation tool to track progress

on policy goals and objectives.
(7) The existing functions of key departments, including PIDs and WAPDA, should be restructured

and reformed via a transition from an engineering-only solution to a water resources, engineering,
and management approach through the induction of experts of diverse backgrounds and the
development of cross-sectional/inter-organizational coordination. The monolithic structure of the
human resources of these institutions limits their working efficacy; thus, these departments must
be diverse professionally.
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